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ABSTRACT
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THE PENNSYLVANIA STATE UNIVERSITy.

,..THr COLLEGE OF EDUCATION

PROGRAM REVIEW

14IE COMPUTER ASSISTED INSTRUCTION LABORATORY

Overview

4

n.

0.

Since:the inception of the Computer Asisted Instruction. SCAI)J.aboratorY

nine years ago the staff has successfully engaged in.research and development-
',

sponsored by both the'Uniyersity, and by ag-encies Tutside theUniveriity.

The Laboratory has, at of this-date, completed some 30 projects which have
',)

resulted in a considerable amount of curriculum aimed at teacher-education,
.

public'school classes and adult vocational Audiences. -In this same
.

period, the staff of the Laboratory has made seVeral
.

adliancet of importance

in computer systems deyelopmerrL

The following .is intended to-be not only a short hittory of the. efforts

.ofethecAILaboratory,-but alsd'a ttatemeni of hat we feel'to'be the direction

of effort both in the past and in the future.

'Goals

The primary goal of the staff in the CAI Laboratory has been the
4

improvement of instruction in education through the- application and exploitation
4,

of one of the most powerful technologies of the decade: computer - assisted'

instrUction. .When the Laboratory was first established, there Were very

few_curriculum materials available which could be used with a computer.

Research and [level omene

.

g

Therefore, one of the first objectives of the staff was to develop curriculum,"
.. ,cl

materials and tolearn the skills of implementing educational content. for use

with students on a;Computer. The second objective.of the Laboratory staff grew

from the first objective of curriculum developmdnt. As we gained experience in
k

developifig,curriculum it became obyious to us that there were many questions .

. 1

6



related to how students learn and how they learn from materials mediated by
.computers. The second objective of the staff then became that of systematic

investigation of optimizing the learning, effect of CAI curriculum materials.
,.:As thiS work. progressed, we soon learned that there. were manyo limitations in

the existing. hardw're. components)whi ch. had been=-designed originally 'for business

and banking applications and-hadbeenmodified for-applications in education.
The early system. which. we. used provided a. typewriter-like. device where all'
material was presented to the student; at a very, fast `typing. speed but at a,very.
low reading speed. _ for. adult learners. To maintain a balan ed program-in. the
Laboratory it became necessary ,tag acquire staff competencies to, ,implement thei
third objective of the Laboratory,,. i.e:, computer systems development and
research. The -three .objectives of the Laboratory (curriculum development',,and
research, learning research, and compUter systems develtpment and 'research')

operate in a circular fashion. As we gain skills and epertise and make advances
in One of the objectives, those AcOmplishbentsoproduce an imbalance with the other
two objective For example,Some of the.earlier work in measurement and
evaluation indicatea to us that it was desirable not-to administer a ,battery of

w
test itemsto students but to administer a non'-sequential power test in which the;
.next item presented to thb student. was determined. by the Performance of the student

on the preceeding item. This technique allowedus to establish a point of learner
performane with 10 to 20 test :items , as compared7"tO. requiring. 250 test items .

following normal evaluation techniques... However, at the poirit of history at
which this technique. was established and validated,. the hardware configuration

.of the coMputer system was of insufficient power and speed to allow us "to

implement the technique as a regular- practice., thus pointing to a need and
requirennt for computer systems -development:and research. This need has noW

been met by-adding larger and faster disedrive units to the system and
the power testingiconcept can now be further developed and implemented:.

Accomplishments ai

The follOwing is intended to be a short, review ckf the research ,and
develropment contributions made by the CAI Laboratory. A summary of all Penn
State's CAI projects is irquded as Appendix A: Appendix B contains" alisting.
of refereed publications by Laboratory 'staff Members, while Appendix C is the

7



ti

CAP Laboratory Bibliography. Extensive effort has been male in the areas '

of curriculum development and applied research. Ouwork insysteths.development

and improvement and our dissemination projects will also be considered.

Figure 1 illustrates the proportion of theototal College ofEducation resetirch

don'e Ih--eomputer assisted instructiorN.

Curriculum Development. Curriculum development has. been a major goal

Of the CAI Laborator. Several research projects had as their mission ib

speciftully develop pieces of curriculum for use by designated audienc S.

Other projects saw curriculuM as a by-product necessary to perform required

research studies Several pieces of curriculum have been revaised, expanded,

and/or improved through successive funding Opportunities'and are currently ,

incorporated in the resident instruction program of the College. Ir'our such

courses provide 11credits in special education and mathematics ed[Jeation.

These courses are fur her deicribed in the Resident Instruction section of thts

report on. page

In Appendix A, each ajor project at produced OAI course material is

outlined anal categorized. Note that materialS:exist for nearlY-every categOry
,

.of student, from elementary school -,through quit vocational education, and

Cover\seVen-areasof study.
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Applied Research. Applied research problems have received attention from

the CAI Laboratory. For the most part, efforts were applied,to evaluation

techniques and measurement tools.

Formative, summative and colisequential evaluations have been carried

out The formative evaluation model is composed of .many steps including

`review of authored materiafi bY'serlior staff members and the execution of the

curriculum materials by a small group of students as staff members sit with the

students and record their comments about.pOrtions of,the material. After the

material is Ar-ised to clarify confusing_materidl, etcria larger group of '

students (10-20) goes through the course. A summary of each studbrWs response

to each question is then analyzed by the laboratory staff and revisions are

again made if necessary. Thi's process continues throughout the development

period. 9

A. suthmative evaluation is :then perfOrmed which compares the computer-
,

assisted instruction course with other-modes of instruction. Generally the

results of sumthative evaluations haVe found the 4AI students complete course

thaterialin less time and score higher marks on:Pihal exams For,example,'-'

the summative evaluation of the CARE t1 (EEC 400) program indicated that students

completed the course in 33 1/3% less time and scored 24% higher on, the final

exam.

A consequential ,ev luation of the EEC 400 curriculum showed that . A

co
31 Pre-School and ele entary teacher who took EEC 400 in September and

October 1971, 10 percentindicated: hat they were more aware of individual,

differences in-Oildren arid that. as a lesult of the course they felt they were

ybetter able to identify behaviors which may be signs of potential learning

problems. One hundred percent of the/respondents also felt that they would,

take"another course by CAI and that AI was a more convenient way of taking the

course than attending classes at a ()cal college or university.

Other research projects have dealt"with'the effect that CAI has had on the

learning proceis. A continuing effort is being made to identify variables which

could best be managed by the computer in adapting instruction to individual

,differences. Stimulus and reSponse variables as well as response latency and

reward preference variab es were manipulated. A brief description of they

applied research pro je is is given in Appendix D.



Systems Development. The Laboratory, staff has established two goal in
the area of systems development: maximum service to the users of' the sxstern
and maximum use of the existing system. Application programs were developed
in order to achieve the goals: TACL, DOCUMENT, STRAP, and BUDGE'.

At one time, an estimated 100 hours of preparation ,time was required to-
produoil hour of CAT instruction, using the author language provided by the,
manufacturer, after each author underwent about 40 hours of ,training. To

alleviate this tme-consuming process, an authoring language. called TACL was

developed to pr vide an English-oriented language. After as little' as 2 hours
. of training, an author can begin coding a. lesson since the TACL operation codes*

are very' similar to the statements an author would use' when outlining a lesson.
It is estimated that the ratio of preparation time to on-line student time has
thus been decreased from'TOO to 1 to 60 to l,. In addition TACL also provides

1course documentation in a form which Can be understood by a person unfamiliar
With computer languages. TACL also has the potential of creating, courses for the
1500 system as well as other syStems.'

An application called DOCUMENT produces printed documentation of courses

written in toursewriter II in a format which can be understood by a person
not familiar with ,Coursewriter II. Document output has proved veryuseful.
to authors who have written course material and then passed the material on 'to a
programmer. The ,atithors have been able to study their course at the \r leisure,
away *frgn a terminal , and make modifications . . t

The IBM 1500 Instruction System provides the. capapility to record each
student's Asponse to every question. The Student Records Analysis Program

(STRAP), enables a staff member to select those records which are of interest to
'him, for course improvement. S'; :IT also allows the author to merge various
data points into a vector which contains a person's CAI history. The vector is
-very, useful for awarding grades based on past experiences.

A biidget stem (BUDGE), developed for the 1500 system, provides for
on-line input of transactions and on-line display of transaction summaries
and budget summarie.s. Daily budget summaries, are available for either. on-line
display or hard 'copy.

The 1500' Instructional SyStem was designed to provide enough storage
to accomm,odate about 4 credit hours of course: material The CAT Laboratory iS

currently offering 6 'credit hours of coursermaterial and supporting its own
,



curriculum' deVelOpment effort's as well.. The increased capacity of the system
has been made .pdssjble by implementation of an Iiitercomp 114/115 disk system.
An.extens,ive" rewriting of the operating'system was necessary to supo.ort.

the I ntercAnp disk system. With the .addi ti on 6f the larger disk, the /3500

system,is now.capable of having, 99 student credit hours. of course material
available at one time. The efficiency of the 1500 system has alsoincrea- ed to
the point:that it is,row possible to accommodate 30 students at one time hile
only experiencing an average delay of 1.5 seconds. Average system delays f
10 seconds were common b re,the implementation of the Intercomp system.

The 1500 Instructional System has also been expanded in other ways to-
.

and students. Table 1, pagg 7s-
to the system during the last ten
Laboratory has deri ved). frolni the

provide maximum service to faculty _staff
vp shows the additions that have been. made

'years and the additiOnal capb.y.iti the
improVements., °

DiSseminStion. With the abundance of curriculum availbl,e, which had been

developed,in conjunctionwith and for research projects, it becime evident that

the curriculum and the method of instruction should be shareditilth other CAI
institutions and non-CAI groups. An effort has been put, forth to lnake available
to as many people as possible the CAI curriculum and CAI instruction in
general.

This effort haS been suCcessfuily attacked by way of several methods;,

two mobile CAI labbratorie§, demonstnations tor agenCies, a summer institute,
publications,' and CAI instructiontri hin school dist,cts..

,\

Inservice Education in P.poarachia. The staff at the Penn, State Laboratory

has devoted much time and effolt in de
programs. In February .1969, Penn

e

e)-oiling inservice teacher education.
ate mounted an itiservic&education program

in three locations in rural Appalachia.: A complete computer sotem with 16

student stations was moved into three different rural communities. The system

was installed and madeoperational with a program in modern mathematics for

elementary teachers. I three. settings, t e progr m served-387 educators.
This effort provecl the viabithy of mobile .AI w the forerunner of the
Mobile CAI Laboratories.-

I
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j Mobile Laboratories. In order. to make courses-avail ble to as IlpY'

inservice teachers as possible, we have outfitted two custom - \designed,

expandable, mobile Vans which house complete IBM 1500 instructIonal

. systems (see Figures 2-and 3). The vans each cOntain'560 fquare fe

when expanded, and contain 16 student stations at which insermice

teachers and supervi ors take the Offered,cpurses. The'vans, with the CAI

/systems, can be pulfed by diesel tractor to 1 cations .and set;up fOr instruction -

in a short t-period of,time. The mobile CAI..sys ems are-usuallyAocated in an

area for a six- to eight -week periodadjacent to a centrally-locate School.

building. Teachers then take courses at thei.r-convenience dur'ng the

ternoons, evenings and weelwnds.. Each mobild facility can service up

to 200 teachers during the six- to eight-week stop.. Table 2 shows locationS

served by the bobile,laboratories.

Mobile CAI is a new'anctinnovattve concept in inservice teacher

education. e :impact of the course is maximized by the fact that mobile

CAI permits e course to be-disseMinated to large numbers of teachers who --

reside in dif erent.perts of the United States. To date the laboratories have

Provided inst uction'at 19 locations throughout the U.S. A total of 2,384

students have completed coursesgenerating 5,p49 Penn State University credits.

Demonstrations. The University Park CAI. Laboratory is available for

prearranged tours and demonstrations for not only University-wide groups.,but also

outside persons. During 1972 alone, 648 people visited the Laboratory. Of-

,' these three were foreign vlsitorS; 323 were students visiting with classes from

the College of Education; 169 were with Continuing Education sponsored groups,

and 153 represented other interests.

The staff of the Laboratory has billiiiiited to make the Mobile Laboratory

and several pieces of curriculum availiOrWagencies both governmental and

professionally affil4ated. In December 1971, a Mobile Laboratory was located

for 14 days at the U.S. Office of Education in the HEW complex in Washington,

D. C. to offer the CARE 1 CAI course to selected area teachers and members of

the staff.of OE. While th re, staff'members were available to provide expanded

insight into the'curriculifm and CAI in general to visitors, most of whom were

government officials. A total of 17 government employees and Washington-area

teachers completed the 3-credit CARE. 1 course.

'
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,Table

Locations Served by the Mobile Laboratories,
.)% a

[Courses o pred included CARE 1
(EEC 400) a d CARE 4 (EEC 460:)].

Location Registrants

Clearfield, Pa.' 10

Ridgeway, Pa. 132
6Smethport, Pa. 127

i Athens, Pa. . 139

Williamsport, Pa. 163
Holidaysburg, Pa". 141

Bedford, Pa.- 85
Washington, D. C. i, 17

. Somerset, Pa. , 124
JOhnstown, Pa. 192

Ebensbog, Pa. 110

LanghOrn*.Pa. .147

Ford CitY1 Pa. 115

v. Houston, Texas 210

BlOomington, Ind. 99'

Atlanta, Ga. . 81

Edwardsville, Ill 126

Dekalb, Ill.. 180

Elwyn, Pa. 89

Total

Credit HoUrS°
(Penn State)

o321

.396

381

417
489

423
255
24
372
576

330

441

345
12*

*

267

2384- 5049

*Credits were awarded by local institutions of higher learning: University
of Houston, Indiana University, Georgia State University, Southern Illinois ,

University. and Northern Illinois University..

From May 24, 1972-to June .4, 1972 a Penn State Mobile CAI Laboratory was

in the U. S.A)fficeof Education exhibit area at TRANSPO '72, the Department'

of Transportation's International Transportation Exposition. While there, a'

total of 11,455 persons toured laboratory, an averae of 1,145/day.

The Mobile Laboratory was also utilized for dissemination of PSU's CAI

capability at The Pennsylvania Edu6ation Congress (Harrisburg, Pa. 1971),

the Annual Meeting of the Council for Exceptional Children (Miami, Fla. 1972)

and the 'N6ting of the American Assoct!tion of Mental Deficiency (Atlanta,

Ga. 1973).

16
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Institute. A Media Spec alist nstitute was conducted at Penn

State 6, the staff 9f the CAI aborat ry. Participants in the Institute

spent three weeks'in training 'o deli lop an Awareness of CAI, its potential.

wand basic ti hods for managing a CAI classroom. Participants were chosen

:From schools in. Philadelphia ardPi tsburgh that were to participate in

a Commonwealth CAI Consortium vith Penn State and the Pennsylvania

Department of Education.

Publications. In add-lt* to the extensive bibliography of technical

report produced in conjuncticin with research and'curriculum devqopment

At Pen State's CALLaboratory, (see Appendix C) a summary effort wap

undertaken in 1970 for the Pennsylvania Tlepartmentof Education, to

survey CAI in the State and report on its status.*

Proposed Projects. On9oing.efforts are being Made for continued

non-University fur/ding. At the present time', proposals, which are

pending approval, have, been submitted to the U. S. Office of Education ;

for the "Development of aComputer Assisted Instruction.Course in the

Education of Hearing Impaired Children" and "Computer Assisted Instructional

Experiences Designed for Teachers of the Severely and Profoundly Retarded."

These, proposed projects will provide a continuation of the series of wholly,

self-contained CAI courses designeeto promote clinical-sensitivity on the

part ofregular classroom teachers and to dekelop in them an awareness_

and understanding of\the Strengths and weakneues of handicapped and normal

children.

A proposed project, "Inquiry Methods for Elementary Science Teachers via

CAI", submitted to The NItional Science Foundation will develop, test, and make
t

available materials -for training elementary'teacherS in the area.of science.

A proposal has been submitted to the National Inatitutes of Healt4-that,

if approved, will provide, opportunity to prepare a computer based extended A

degree program of instruction for nurses in remote areas. Theproject will ,

develop evaluative and, diagnostic credit examinations as well as 'credit',"

courses for delivery to nurses via the Mobile CAI Laboratories..

4
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Providing recentl i'ppointed faculty members.an opportunityfor a work/

study Computer Assiste Instruction Residency focused on'the development of an

individually adaptive rogram of instruction, is the focus of an effort that.

The perspectus iSawaitinghas been proposed to The Exxon Education Foundation;

approval at this time.

The staff of the CAI Laboratory provided considerable assistance'in the

preparation and submission of the proposal for The National Centeron Educational

Media and Materials for the Nandicapped,,(NCEMOH), submitted tdthe Bureau of

Education for the Handicapped, U. S Office of Education, it response to RFP72-17.

The award for the Center was given to Ohio State University. Other efforts include

a proposal to U:S.O,E. to develop and implement, at Allentown, Pa.; a ccimputer-

based diagnostic-prescriptive instruction model irkabranch campus. Ten courses

will be developed for evaluation.,

The CAI LaboratorPs efforts in-presenting proposed research to funding

"-agencies is illustrated in Figure 4.,
.

12ocr

1000,
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Fig. 4. A cdmparison of submitted researcn proposals for the CAI
Lab and the College of Education. (Source of Data: Sponsbred Activities
Report, #1-#38, H. E. Mitzel)
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Resident Instruction

. The program. Beginning. with the Fall Term, 1972., the'College of gducatlori

began to offer courses via CAI for on-campus resident instruction. A room. in

Chambers BUilding was readied and equipped with 30 student:terminals available

for both undergraduateend 'graduate students "to schedule. at their. convenience.

Sinte that.ttme 2,902 students haye completed CAI courses, generating Atopl

of 4,661 credits (Fig. Table 3 outlines the coukes'Offered to date

Beginning Wihter Term, 1.973, a three-credit-Course, EEC 401, Dia.gnOstic

Teaching of Preschool and Primary Children will'beoffered 'also.
t

cr

1400

1300

1200

1100

1000

900
m
0 800

700
-1=1,

.0,) 600

N-4C1-4)) E00'f4=6

° 400a),
CU 'V

3000

200

100

Students

Credits

Cr) Cc)
N. r
r- S.- Cr. L r-
ft:1

-1-3 c E I--
OZI/

LL 3 V) V) Lc.

Term

Fig. 5.- The CAI Resident Instruction Program Student Enrollment'
and Credits Generated.
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Since 1964b there have beeria total of 184 terms of Graduate AsSistant

-(half7time equivalent) support, generated for 52 iridividuals (ig. 6).

During the same period 18 students were provided the Opportunity to conduct

.research in the. Laboratory' for graduake degrees. Appendix E'lists these

students and the Tetearch prOjects they conducted.

Table 3

Summary of Resident Instruction _Courses. Offere
Univertity Park to date.

Designator Credits Ti tle

EEC 400.

1 1.

1-6

EL ED 326.

M ED 420.

`Introduction to The Early
Identification of Handicapped
Children (CARE 1)

Number of
Students Served

To Date

1209

,Education of the VISually
Handicapped (CARE

Problems; Projects ,. and Area

Studies in CurriCulum and
SuperviSion

-

Teaching, Mathematics i the

EleMentary Schools

Teaching Mathematics in the
Elementary SchoOls (Revision
of EL ED 326)

21

138

84

\

Continuing Education

The CAI Laboratory has worked closely with the:University's 'Division :of

Continuing Education to provide courses of instruction to as many persons as

possible. The Mobile CAI Laboratory, the Appalachian Project (see pages 6- 8),

the demonstration visits and a proposed on-campus program have,provided college-.

level instruction to persons otherwise unable to attend formal classes. A

total of 2,402 persons have received 6,851 credits from Penn State through

20.
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Fig! 6. Half-time Equivalent Graduate Assistants Appointed in the
1 CAI Laboratory Supported by Miscellaneous Funds

Continuing Education for their work on CAI mediated course* Credit has

been given for students" complkingEEC 400, Introductioto the Early Identifi-

cation of Handicapped Children (3 cr), EEC 460, Edutation of Visually Handicapped

°Children (1 cr), and Elementary Education '328 ( 2 crK Beginning with Winter

Term; 11/3, two additional courses, EEC 401 Diagnosticjeaching of Preschool

and Primary Children (3 cr) and C&S 588, Problems, Projects and Area. Studies

in Curriculum and Supervision '(1-6 cr) will be offered.'

In addition, the Laboratory has made availabe to physicians within the

Central Pennsylvania area a course in cardiology. The course, requiringei.gfit

hours-for completion, was developed by The Unlversity,of Alberta,and'is,offered

in cooperation with The Pennsylvania Medical Society



'Inter-institution Cooperative Efforts

Penn State curricula are currently in,Use, at severiotherp1Mi500:

computer`' instal tail ons , The Montgomery County, Maryian public

schools, the Altoona-Vocational School and the Phildelphia Publ=ic Schools
, .

have used the 9th grade algebra and general math Curricula developed at

the Penn State CAI Laboratory.: The special. ,sdueation courses (CARE 1,

CARE 4) are currently itLiAse .Montgoiriery::COuntY, Ma'ryland,- public school;

--The University'of Texas at Austin;- pational Technical Institute

-Mr the Deif at the. Rochester Institute of Technology; The State University

of New York at Stony. BrOok; and the University ofAlberta-iii?E0MOnton,- Alberta,

Ganada,

At the systems programing level a number.Of applications developed at

Penn State have been adOpted by all 1500 System installations in the Country.

A; program. to transfer material writteh Jri a Aisk_ to a C tape, which was

significantly 'modified at Penn State, has become the standard method of
,

transferring course material from one location to another.- A$ 'another example,

a prOgram to'rearrange the contents of diSks: which was extensively modified at

,.Perin State now being used at every 1500 System installation... Similarly,
. .

applications develOped-'at other instal latiptiSare also 'being used at Penn

State. (Primarily functions which are used to increase the flexibility:

the CourseWri ter, II).

Al though :TAM: is sti 1P.in the developmental stages, The National
,

Technical Institute for the Deaf at the Rochester Institute Af Technology has
.. .

',. been using the TAU' lariguage since, June 1, 1973, All of their courses since that
.1 .

-time havebeen written in TACL,
7

o Intro- College Cooperative Efforts

Although the regular staff of the CAI Laboratory consists of three faculty
.

members, one administrative assistant, one resident instruction manager, and

one secretary, we have been fortunate in securing cooperation from the faculty

within the College of Education. A total of 37 faciilty members representing

eight departments have either worked directly with the Laboratory in developing

curriculum or hdve acted in an advisory Apacity, In addition to the Penn State

faculty Ahere have been some 39 professional persons from 10 institutions

. who have contributed to CAI curriculum development.' Material is now available



(

n the area ofspecial education, mathematics edu ation :,cience education,
audiO109.1, educational psycholc)gy, music educatiu , 'vocational education, and
language arts.. \.

,

.0.0!!`:'A list of faculty members who-acted as project cOordinatOrs or senpr
researchers for the Penn 'State CAI projects ,is included\as Appendix F. .

vert's Cooperative 6 Efforts,'

Of:::course computer:essisted instruction is, not limited to the College of
Education, Faculty from other, Colleget and:Dep rtment.-., th in. the University

,.are considering. CAIfor offering thstruCtion related to their disciplinet ..
Working with the Department of Nursing, CoPege of Human Develophierit, the

CAI Laboratory has submitted a proposal to The National inst)tufe of Health
which,. if funded, will- develop evaluative and-diagnostic credit examinatitns as

well as baccalaureate degree credit courses for delivery to nurses via the
Mobile CAI Laboratory.

The staff of Pattee Library and the CM Laboratory have cooperated in an
attempt to secure funding for a. project to develop and evaluate a.'series of
computer-mediated instruction units to teach library s011s and the use of
resourcesCeS to students with limited educational backgrounds:b.

ources.

Re3ources, in formS of financial support, staff assignment an'd space have
been provided by way of a mixture ofUniVersity support and outside monies.

F'i nanCi a Support
mt.'. A "'

Operating funds have been proroded primarily in ,the form,of-contracts and
grants. Support has come, for, 'example, from the U. S Office of Education, the
National Science Foundation, the Pennsylvania Department of Public instruction;
the 'Pennsylvania Department of Education Sei;.Oces, the Pennsylvania Medical
Society, the University of Pittsburgh, and the Penn State Foundation. In the nine
year history of the CAI Laboratory, a total of $5,165,587 has been received. from
sources outside the University., This represents 93.8% of the totall operating
budget of the 'Laboratory since 1964 (see Figures 7 and 8;.
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Equipment purchases made by the Univ,eTs,ity-havetotalled $598,768 and

have been made fromrmon-continuing unas No ongoing equipment support is

allocated by the University, other_- than for-maintenance to'cpve'r part of

the Resident Ipstruction'Program:

Space

20

The CAI Laboratory'purrentlyTdftimies 3,608 square feet o7Lsbce, prkarily
.rooms

201-202 and 212. Chambers Buildthq, 'Space has in the:past, been
, 4 .

providedjn .CEDAR Building and other rooms in Chambers

Staff

Table 4 illUstrates the variety and number of faculty and staff Positions

that have been supported by the CAI LabortorY, The figures renresent:the number of

persons whOse'Salary support, in some Percentage; was Prov7_d0

LabOratory. Of this nUMiber, three faculty, one staff. and oneplertCal nositiOn

have been supported AT,irecilk by the Univesitysince 196,9., .Vi\taere included in;'
c)ApOendix G.

Issues

The fact that the activities-of the staff in the CAI Laboratory have been,.

funded primarily by contracts and gYants% rather than through University

alloations provides in one sense more latitude and opportunities for decisions

afffe6ting the directions of tNeffarts and programs than many other units in

the College of Education who have ongoing'programs of instruction with

continuing enrollments of studeqs who need to be serVed. ':.Some of-the

issues related to decision making Are am01ifed in the .following_ text.

Making CAI a ViableAlternative
in College Instruction

maior'

One of the strengths of the CAI Laboratory has I;een the,ca'oability of the
,

_-

staff to be responsive to training needs as they emerge.. The CAI Laboratory has

the flexibility and.caPability to extend its influence and products in diverse areas.

Beginning in 1964; the CAI Laboratory began working' tpward the devetonthefttpf a

viable alternative'to traditional college instruction. A review of the CAI.



\, curriculum projects completed reveals a considerable diversity among the content

reas and the eudiences to which the ourse segments are directed.. Onp area of

aOplication in which thb Penn State CAI Laboratory has had singular success is that

of teacher education.'

- In the area of commiter-assisted' instruction in teachg- education, Penn State

s without peer in the nation, After. several pioneering efforts in training' courses

audi°190 and matfrehlftics educaiion;"- development of a -far 7rAnging PrOtotypic
. f

,
.

:SYstem for, tolleOP7AnitrUction began in 1969 with the- funding of the first `of a

series o CARE .0.rojects.
f

. --,

The CARE (ComputeriASsisted: Remedial, Education) projects have been supported'

by nearly $2,000,000 in,'grants frPrir bOth state and 'federal :sources. The result of

the projects is an operational sYstem'which is a true alternative to traditional
.

college instruction. Without doubt, nth e-CARE Droiects in special education have

shown that CAI has become competitive with ty6ical college instruction,f both in

tents of quality of instruction and costs of instruction.
4

The key to the success of the. CARE projects is the outstanding quality of

the CARE courses, coupled with the Sophisticated CAI system used The CAt aboratOry

was able to- respond with quality curricula to a-preat-peed for trained pers

work 'with handicaPped Children'. Whereas other areas of ,teacher education mi

highly:successfuldeVelopers and users of modern technolOgy; it has been the

fortuitous ,combination of tile. CAI Laboratory' with . Special education needs an

ns to

ht be

financial resources to tourri,. :pod idea into an OPerational'-progrm. For th laSt,

three years the. large majority .of new funding 'attracted by .thee CAI Laborator has

.been. focussed orithe development of. the CARE courses'andthe mobile faCilitie to

implement thARE:courses.

We 'recognize the substantial -impact that the CARE special education proj ct has

had on the CAI Laboratory Research and bevelopme4 program, and especially the

Resident Instruction program (e.g., 80 percent of the course credits given by AI in

the Fall Tem 1973, were soecial education). However, the overall potential of

the d'AI Labbratory operation should not be construed as being limited to specil

education. The successes 'With the .CARE programs should Anonstrate that a viable

al ternatiV to...traditional college instruction has been reached, The CAI

Laboratory is: ready to.extend' the concept to other areas of college instruction

especially teacher education.



Res urces. for Resident.
Ins ruction \

In 1970. and 1972 the University expended an excess of "$580,000 frpm\non-
continuing funds to purchase the existing CAI' system and 32 studept stations
in the CAI Laboratory for the purpose of providing resident instruction. h

intent of those purchases was=to take advantage of the federally funded
curriciflum development efforts in the Laboratory for jmoroming the resident
instruction program in the College. By making maximum use of the purchased

equipment and the available curriculum materials, 5,000 student credit hours
can be produced annually at an approximate cost of $12 to $15 per student credi
hour. This cost -is considerably 1.es then the cost per student credit hour
produced by other means in the College (average cost of $32 per student credit
hour in 1972-73). In-order...to produce these credits it is necessary, to
provide resources for staff, material's, and equipment maintenance. At thd
present time resources have been provided ($30,000) to produce,. approximately
2,900 student credit'hours,atthough the projected enrollment for the year
is closer to 5,000 student credit hours which would require an additional
al lqfation oi'apiii-oXimately $40,000. If the College' of Education is going
to proceed with a policy of not closing classes to students, and if we are'to
continue offering these courses through CAI, then', additional resources must be

allocated to support the 'effort.

°

Sources of Support

t rii)Until 1969 the activities of the e oratory Were supported solely from

research contracts and grants. Since 1969 the University has provided annual
allocations plus additional resources for the purchase of equipment.. However,
the University allocations have amounted to only 10 to 12 percent orthe total
resources of the CAI Laboratory during any one 4ear. The continuing University
resources support for the-resident instruction program in the Laboratory and

o

three full time faculty members, one administrative assistant, and one
secretary,_ all of whose efforts are focused almost exclusively on securing
additional research and development resources for the .operation.of the Laboratory.
The remainder of the staff (there are presently 31 staff members) and activities

27
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are supported from miscellaneous funds budgets. A larger University.allocation

would enable us to attract better qualified professionals whose appointments

would not be determined by the availability of Federal funds.
O

Table 4

A Summary Of the Computer AsSisted
Instruction Staff

YEAR FACULTY RESEARCH ASSISTANTS GRADUATE ASSISTANTS CLERICAL

1964 0 3

1965 4

1966 5

1967

1968

1969

1970:

1971

197i

19 73

3

6

- 3 10

6 . 16 '

.; 14 ,19

10' 16

g li 0

8

-8 9

0 % ?

1 7

2 5

5 9

5. 7

8 7

8 8

3 8

8 ?

8 e 6

Basic vs. Applied Research and Development,

Much of the ealrly work in the Laboratory required the development of

curriculum materials for CAI inasmuch as there were none in existence. This was

a natural course of events to folloW at that time, but the question which now

confronts the staff is to what extent should we continue`the- efforts in curriculum

development or to what extent should we redirect our efforts and focus, on more

basic studies related to the character;sticS of prograhich enhance the per-
,

formance of the learners. Of course the logtcal answer to this question is

that both routes should be pursued. However, with the limited number of faculty

8 o
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members available it does not Seem wise to: divide. the. effort at this time. If,

however, we must continue to rely on funding agencies for sUpport, the resolution

of this issue is not always a free choice. Funding agencies are quite specific'

in the products they want to develop or in the research efforts they want to

sponsor. Maley of our decisions are.made on the basis of available faculty.

members with an interest which matches the interest of available funding

agencies.

Teacher Education Curriculum vs. Others

The majority of ccurriculUm de.velopinent work in the Laboratory has been in the

area of teacher education and morespecifically"in training of teachers in the field

of special education. The Laboratory staff has4ad experienc, though, it the

development of curriculum materials for other audiences-- elementary school spelling,

secondary school mathematics, U. S. Navy Medical corpsmen and adult illiterates..

The question.remains, -- which focus'should the curriculum developthent effOrti

of the Laboratory tike? Many other CAI laboratories throughout the country

are developing curriculum materials for various audiences at different levels.

The Penn State CAI.LaboratorV, however, is the only one which has undertaken

extensive curriculum development efforts in the field of teacher education.

It has" seemed in the past that one strategy, for promotihg the use of CAI in d

general was to develop a large core of curriculum materials to facilitate the

installation Of systems for specific audiences, although a case could be built
4

for a. diversified approach.

Hardware System Development;

( The CAI Laboratory has primarily been staffed with individUals from the field

of education. Our goal in the past has been to take existing CAI systems made

available by 'compdter manufacturing corporations and develop curriculum for those

systems rather than the alternative approach of designing and,developing the

hardware component configurations required in a CAI system. Other CAI centers

(notably the University of Illinois and the PLATO System) have focused on the

development of computer software and hardware. Our approach seemed eviable

approach to take at the time that Federal money was readily available for CAI

development projects and computer manufactures saw a market they were willing

29

O



ft

25.

to supply with new developed equipment and components. However, with the

'severe reduction of Federal money the computer manufacturers are less interested

in developing new systems for education, anette, issue is again open for

consideration as to whether we should not become more involved in specifying and

developing hardware for CAI.

Cooperative Efforts Within the College

Itrhas always been the practice in the CAI Laboratory to have a faculty member

(usually from the College of Education) responsible .for any project conducted in the

Laboratory. The 37 faculty members representing 8 departments and the 184 terms of

graduate assistant support for 52 individUals in various programs.in the Collge

of Education are evidence of the cOpperative nature of iaromork. Still we are needing

to find more ways of being mutuall supportive to programs in the College. and to be

mutually supported by other progra in the College in order to reap maximum

benefits. The program of the cm Laboratbry would be greatly enhanced by more

long-term commitment by regular faculty members in the .College.'

:30
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APPENDIX A

Summary of Penn Staie.Programs in CAI
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e
r
 
S
.
 
G
o
l
u
b

t
h
i
s
 
t
h
r
e
e
-
h
o
u
r
 
c
o
u
r
s
e
 
s
e
g
m
e
n
t
 
t
h
a
t
 
p
r
e
s
e
n
t
s
 
t
o

t
e
a
c
h
e
r
s
 
a
n
 
i
n
t
r
o
d
u
c
t
i
o
n
 
o
f
 
t
h
e
 
a
l
p
h
a
b
e
t
 
a
n
e
p
r
o
-

.

v
i
d
e
s
 
t
h
e
m
 
w
i
t
h
 
s
o
m
e
 
a
b
i
l
i
t
y
 
t
o
 
t
r
a
n
s
l
i
t
e
r
a
t
e
 
t
o

a
n
d
 
f
r
o
m
 
I
T
A
.

T
h
e
 
c
o
u
r
s
e
 
i
s
 
n
o
t
 
a
v
a
i
l
a
b
l
e
 
T
o
r
_
 
-
-

c
r
e
d
i
t
 
f
r
o
m
 
P
S
U
 
b
u
t
 
c
a
n
 
b
e

us
ed

,i
n
 
c
o
n
j
u
n
c
t
t
a
n
 
w
i
t

s
e
v
e
r
a
l
 
L
a
n
g
u
a
g
e
 
E
d
u
c
a
t
i
o
n
 
c
o
u
r
s
e
s
.

0
8
/
3
0
/
7
2

C
o
m
p
u
t
e
r
-
A
s
s
i
s
t
e
d
 
P
h
o
n
i
c
s

R
u
b
y
 
L
.
 
T
h
o
m
p
s
o
n

P
h
o
n
i
c
s
 
i
s
 
a
 
n
o
n
-
c
r
e
d
i
t
,
 
e
i
g
h
t
-
h
o
u
r
 
c
o
u
r
s
e
 
w
h
i
c
h

A
n
a
l
y
s
i
s

L
e
s
t
e
r
 
S
:
 
G
o
l
u
b

.
d
e
a
l
s
 
w
i
t
h
 
p
h
o
t
i
c
s
 
a
n
a
l
y
s
i
s
,
 
p
h
o
n
i
c
s
 
c
o
n
t
e
n
t
,
 
a
n
d

t
e
a
c
h
i
n
g
 
m
e
t
h
o
d
s
 
f
o
r
 
p
r
e
s
e
r
v
i
c
e
 
t
e
a
c
h
e
r
s
.

T
h
e
 
s
e
g
-

m
e
n
t
 
c
a
n
 
b
e
 
u
s
e
d
 
i
n
 
L
a
n
g
u
a
g
e
 
E
d
u
c
a
t
i
o
n
 
c
o
u
r
s
e
s
.

0
1
/
0
1
/
7
2
 
-
 
1
2
/
3
1
/
7
2

P
U
B
L
I
C
 
S
C
H
O
O
L
 
C
U
R
R
I
C
U
L
U
M

C
O

,

C
o
r
t

T
h
e
 
D
e
v
e
l
o
p
m
e
n
t
 
a
n
d
-
E
v
a
l
U
i
t
i
o
n

o
f
 
a
 
P
i
l
o
t
 
C
o
m
p
u
t
e
r
 
A
s
s
i
s
t
e
d

O
c
c
U
p
a
t
i
O
n
a
l
 
G
u
d
d
a
n
c
e
 
P
r
o
g
r
a
m
.

J
o
s
e
P
h
 
T
.

I
m
p
e
l
l
i
t
t
e
r
i

T
h
e
 
n
e
e
d
 
o
f
 
y
o
u
t
h
 
t
o
 
e
x
p
l
o
r
e
 
t
h
e
 
w
o
r
l
d
 
o
f
 
o
c
c
u
p
a
-
 
4

t
i
o
n
a
l
 
o
p
p
o
r
t
u
n
i
t
t
e
S
 
%
O
s
 
t
h
e
 
f
o
c
u
s
 
f
o
r
 
t
h
i
s
 
c
o
m
p
u
t
e
r

a
s
s
i
s
t
e
d
 
e
f
f
o
r
t
 
c
o
n
d
u
C
t
e
d
 
w
i
t
h
 
j
u
n
i
o
r
 
h
i
g
h
 
s
t
u
d
e
n
t
s

i
n
 
A
l
t
o
o
n
a
,
 
P
a
.

T
h
e
 
c
o
u
r
s
e
 
p
r
o
v
i
d
e
d
 
s
t
u
d
e
n
t
s
,
 
w
h
o
'
s
a
t

a
t
 
a
 
t
e
r
m
i
n
a
l
 
c
o
n
n
e
c
t
e
d
 
v
i
a
 
t
e
l
e
p
h
o
n
e
 
t
o
 
t
h
e
 
c
o
m
p
u
t
e
r

a
t
'
 
U
n
i
v
e
i
'
s
i
t
y
 
P
a
r
k
,
 
w
i
t
h
.
a
 
s
e
r
i
e
s
 
o
f
 
o
c
c
u
p
a
t
i
o
n
s
.

B
y
 
s
e
l
e
c
t
i
n
g
 
o
n
e
 
o
r
 
s
e
v
e
r
a
l
 
a
n
d
 
r
e
q
u
e
s
t
i
n
g
 
s
u
c
h
,

.

t
h
e
 
s
t
u
d
e
n
t
 
w
a
s
 
p
r
o
v
i
d
e
d
 
w
i
t
h
 
e
n
o
u
g
h
 
a
d
d
i
t
i
O
n
a
l

i
n
f
o
r
m
a
t
i
o
n
 
t
o
 
p
e
r
h
a
p
s
 
m
a
k
e
 
s
o
m
e
 
d
e
c
i
s
i
o
n
 
r
e
g
a
r
d
i
n
g

h
i
s
 
v
o
c
a
t
i
o
n
a
l
 
f
u
t
u
r
e
.

I
n
f
o
r
m
a
t
i
o
n
 
r
e
l
a
t
i
n
g
 
t
o
.
t
h
e

s
t
u
d
e
n
t
'
s
 
a
b
i
l
i
t
i
e
s
 
a
n
d
 
p
r
e
f
e
r
e
n
c
e
s
 
w
e
r
e
 
s
t
o
r
e
d
.
i
n
 
t
h
e

c
o
m
p
u
t
e
r
 
a
n
d
 
a
f
f
e
c
t
e
d
 
t
h
e
 
t
y
p
e
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
g
i
v
e
n
 
t
o

h
i
m
.

0
1
/
0
1
/
6
6
 
-
 
0
6
/
3
0
/
6
8

-
,



P
r
o
j
e
t
t
.
N
a
m
e
.

U
s
e
 
o
f
 
C
o
m
p
u
t
e
r
 
A
s
s
i
s
t
e
d
'
.

/
I
n
s
t
r
u
c
t
i
o
n
 
t
o
 
T
e
a
c
h
 
S
p
e
l
l
i
n
g

A
t
o
 
S
i
x
t
h
 
G
r
a
d
e
r
s

T
h
e
'
D
e
v
e
l
o
p
m
e
n
t
,
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n

a
n
d
 
E
v
a
l
u
a
t
i
o
n
 
o
f
 
a
 
P
i
l
o
t

P
r
o
g
r
a
m
 
o
f
 
C
o
M
p
u
t
e
r
 
A
s
s
i
s
t
e
d

I
n
s
t
r
u
c
t
i
o
n
 
f
o
r
 
U
r
b
a
n
 
H
i
g
h

S
c
h
o
o
l
s

es
,

T
h
e
 
S
l
i
d
e
 
R
u
l
e

P
U
B
L
I
C
 
S
C
H
O
O
L
 
C
U
R
R
I
C
U
L
U
M
 
-
 
C
o
n
t
i
n
u
e
d -

S
t
a
f
f

D
e
s
c
r
i
p
t
i
o
n

a

'
G
e
o
r
g
e
 
N
.
D
e
m
s
h
o
c
k

T
h
i
s
 
t
h
r
e
e
 
h
o
u
r
 
s
p
e
l
l
i
n
g
 
c
p
u
r
S
e
 
w
a
s
 
d
e
v
e
l
o
p
e
d
 
t
o

C
.
 
A
l
a
n
 
R
i
e
d
e
s
e
l

'
t
e
a
c
h
 
s
p
e
l
l
i
n
g
 
t
o
 
s
i
x
t
h
 
g
r
a
d
e
r
s
.

T
h
e
 
p
r
o
g
r
a
m
,
 
w
h
i
c
h

c
o
n
t
a
i
n
e
d
 
b
a
s
i
c
 
w
o
r
d
 
l
i
s
t
s
,
 
w
a
s
 
p
r
e
s
e
n
t
e
d
 
t
o
 
t
h
r
e
e

S
t
a
t
e
 
C
o
l
l
e
g
e
 
a
r
e
a
 
s
i
x
t
h
 
g
r
a
d
e
l
a
s
s
e
s
o

L
a
t
e
r
 
e
f
f
o
r
t
s
.

s
t
u
d
i
e
d
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
a
n
d
 
t
h
e
 
e
f
f
i
c
i
e
n
c
y
 
o
f
 
C
A
I

s
p
e
l
l
i
n
g
 
w
i
t
h
 
c
o
n
v
e
n
t
i
o
n
a
l
 
m
e
t
h
o
d
s
 
o
f
 
t
e
a
c
h
i
n
g
.

0
7
/
0
1
/
6
7
 
-
 
0
6
/
3
0
/
6
8

K
e
i
t
h
 
k
.
.
H
a
l
l

H
a
r
o
l
d
.
E
.
 
M
i
t
z
e
l

M
a
r
i
l
y
n
 
N
.
 
S
u
y
d
a
m

L
a
r
s
 
C
o
 
J
a
n
s
s
o
n

R
o
b
e
r
t
 
1
L
 
I
g
o

P
e
a
r
l
 
L
a
i
r
d

T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
w
a
s
 
t
o
 
d
e
v
e
l
o
p
 
a
n
d

e
v
a
l
u
a
t
e
 
t
w
o
 
'
i
n
d
i
v
i
d
u
a
l
l
y
 
a
d
a
p
t
i
v
e
 
m
a
t
h
e
m
a
t
i
c
s
 
c
o
u
r
s
e
s

f
o
r
 
u
r
b
a
n
 
h
i
g
h
 
s
c
h
o
o
l
 
y
o
u
t
h
.

N
i
n
t
h
 
g
r
a
d
e
 
g
e
n
e
r
a
l

m
a
t
h
e
m
a
t
i
c
s
 
a
n
d
 
a
l
g
e
b
r
a
 
1
 
,
c
o
u
r
s
e
s
 
w
e
r
e
 
d
e
v
e
l
o
p
e
d
 
a
n
d

p
r
e
s
e
n
t
e
d
 
t
o
 
t
w
o
 
h
i
g
h
 
s
c
h
o
o
l
s
;
 
o
n
e
 
i
n
 
P
h
i
l
a
d
e
l
p
h
i
a

a
n
d
 
o
n
e
 
i
n
 
P
i
t
t
s
b
u
r
g
h
.

T
h
e
 
c
o
u
r
s
e
s
 
.
p
r
o
v
i
d
e
d
 
o
n
e
 
h
a
l
f

o
f
 
t
h
e
 
c
l
a
s
s
 
t
i
m
e
 
f
o
r
 
a
 
t
y
p
i
c
a
l
 
n
i
n
t
h
 
g
r
a
d
e
 
m
a
t
h
e
m
a
t
i
c
s

c
l
a
s
s
.

U
t
i
l
i
z
i
n
g
 
t
h
e
 
1
5
0
0
 
s
y
s
t
e
m
,
 
t
h
e
 
c
o
u
r
s
e
s
,

A
L
G
E
B
 
a
n
d
 
G
E
N
M
A
,
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
a
s
 
t
h
e
 
b
e
g
i
n
n
i
n
g
,

c
o
u
r
s
e
s
 
o
f
 
a
,
c
o
m
b
l
e
t
e
 
f
o
u
r
-
y
e
a
r
 
h
i
g
h
 
s
c
h
o
o
l
 
m
a
R
e
-

m
a
t
i
c
s
 
c
u
r
r
i
c
u
l
u
m
.

0
3
/
1
6
/
6
8
 
-
 
0
7
/
3
0
/
7
1

S
L
I
D
E
 
p
r
o
v
i
d
e
s
 
i
n
s
t
r
u
c
t
i
o
n

in
,
t
h
e
 
u
s
e
 
o
f
 
a
 
s
l
i
d
e

r
u
l
e
.

T
h
e
.
c
o
u
r
s
e
,
a
 
n
o
n
-
c
r
e
d
i
t
-
s
e
g
m
e
n
t
 
a
d
a
p
t
a
b
l
e

f
o
r
 
M
a
t
h
e
m
a
t
i
c
s
 
c
l
a
s
s
e
s
,
 
s
h
o
w
s
 
t
h
e
 
s
t
u
d
e
n
t
 
h
o
w
 
t
o

m
u
l
t
i
p
l
y
 
a
n
d
 
d
i
v
i
d
e
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
.
 
s
c
a
l
e
s
.
.

D
e
s
i
g
n
e
d
 
f
o
r
 
a
n
y
o
n
e
 
o
v
e
r
 
t
e
n
 
y
e
a
r
s
 
o
f
 
a
g
e
,
 
S
L
I
D
E

t
a
k
e
s
 
a
b
o
u
t
 
2
h
o
u
r
s
 
t
o
 
c
o
m
p
l
e
t
e
.

0
6
/
3
0
/
6
9
 
-

1
2
/
3
1
/
6
9



P
r
o
j
e
c
t
 
N
a
m
e

4

D
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
E
v
a
l
u
a
t
i
o
n
 
o
f

C
o
m
p
u
t
e
r
.
 
A
s
s
i
s
t
e
d
 
I
n
s
t
r
u
c
t
i
o
n

i
n
 
I
n
s
t
r
u
m
e
n
t
a
l
 
M
u
s
i
c

D
e
v
e
l
o
p
m
e
n
t
 
.
o
f
 
a
-
 
T
e
s
t
 
f
o
r
 
t
h
e

N
o
n
p
e
r
f
o
r
m
a
n
c
e
 
A
s
p
e
c
t
s
 
o
f

M
u
s
i
c
 
E
d
u
c
a
t
i
o
n

P
U
B
L
I
C
 
S
C
H
O
O
L
 
C
U
R
R
I
C
U
L
U
M
 
-
-
C
o
n
t
i
n
u
e
d

S
t
a
f
f

N
e
d
 
C
.
 
D
e
i
h
l

R
u
d
o
l
f
 
E
.
 
R
a
d
o
c
y

.

E
v
a
l
u
a
t
i
o
n
 
o
f
 
C
o
m
p
u
t
e
r
 
A
s

e
d

I
n
s
t
r
u
t
t
i
o
n
 
i
n
 
I
n
s

e
n
t
a
l

M
u
s
i
c
i
a
n
s
h
i
p

N
e
d
 
C
,
 
D
e
t
A
l

7.
4

D
e
s
c
r
i
p
t
i
o
n

o
.

A
n
 
o
u
t
g
r
o
w
t
h
 
o
f
 
a
-
p
r
o
j
e
c
l
 
t
o
.
s
t
u
d
y
 
t
h
e
 
f
e
a
s
i
b
i
l
i
t
y

O
f
 
'
d
e
v
e
l
o
p
i
n
g
 
a
 
c
o
u
r
s
e
'
.
v
i
a
 
C
A
I
 
i
n
 
a
r
e
a
s
 
o
f
 
a
u
r
a
l
-

v
i
s
u
a
l
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n
 
a
n
d
 
P
e
r
f
o
r
m
a
n
c
e
 
s
k
i
l
l
s
.

R
I
N
E
T

i
s
 
a
 
t
w
e
l
v
e
 
'
h
o
u
r
 
p
r
o
g
r
a
m
 
t
h
a
t
 
c
o
n
c
e
n
t
r
a
t
e
s
 
o
n

a
r
t
i
c
u
l
a
t
i
o
n
,
 
p
h
r
a
s
i
n
g
.
 
a
n
d
 
r
h
y
t
h
m
.

J
t
T
p
r
e
s
e
n
t
s
 
m
o
d
e
l
s

a
n
d
 
a
l
l
o
W
s
 
t
i
m
e
 
f
o
r
 
o
f
f
-
l
i
n
e

r
a
c
t
i
c
e
 
d
u
r
i
n
g
 
w
h
i
c
h

s
t
u
d
e
n
t
s
 
i
m
p
l
e
b
e
n
t
 
t
h
e
 
a

c
o
n
c
e
p
t
s
 
p
r
e
s
e
n
t
e
d
 
v
i
a

C
A
I
.

T
h
e
 
p
r
O
g
r
a
m
 
i

v
a
i
l
a
b
l
e
 
f
o
r
 
j
u
n
i
o
r
 
h
i
g
h
 
o
r
 
h
i
g
h

s
c
h
o
o
l
 
u
s
e
.

8
/
6
7
 
-
 
0
9
/
3
0
/
6
9

s
t
u
d
y
-
W
a
s
 
p
e
r
f
o
r
m
e
d
 
t
o
 
d
e
v
e
l
o
p
 
a
 
p
r
O
t
o
t
y
P
e
 
c
o
m
-

p
u
t
e
r
i
z
e
d
.
 
t
e
s
t
 
f
o
r
 
m
e
a
s
u
r
i
n
g
 
c
o
m
p
e
t
e
n
c
i
e
s
 
i
n
 
c
e
r
t
a
i
n

n
o
n
-
p
e
r
f
o
r
m
a
n
c
e
 
m
u
s
i
c
a
l
 
b
e
h
a
v
i
o
r
s
 
_
p
r
e
s
e
n
t
 
i
n
 
u
n
d
e
r
-

-
g
r
a
d
u
a
t
e
 
s
t
u
d
e
n
t
s
 
e
n
t
e
r
i
n
g
 
t
h
e
i
r
 
c
o
u
r
s
e
 
o
f
 
s
t
u
d
y
 
i
n

m
u
s
i
c
 
e
d
u
c
a
t
i
o
n
.

T
h
e
'
 
t
e
s
t
 
-
i
s
.
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
a
d
m
i
n
i
s
-

t
e
r
i
n
g
 
t
o
 
S
t
u
d
e
n
t
s
.

0
3
/
0
2
/
7
0
-
 
1
1
/
0
1
/
7
0
.

.

.
,

T
h
i
s
 
p
r
O
j
e
c
t
 
e
x
t
e
n
d
e
d
 
t
h
e
 
e
f
f
o
r
t
s
-
 
a
n
d
 
t
h
e
 
c
u
r
r
i
-

c
u
l
u
m
 
d
e
v
e
l
o
p
_
 
e
d
 
t
f
f
l
 
a
n
 
e
a
r
l
i
e
r
 
C
A
I
 
c
o
u
r
s
e
 
i
n

i
n
s
t
r
u
m
e
n
t
a
l
 
m
u
s
i
c
.

A
t
 
t
h
i
s
 
t
i
m
e
,
 
d
i
v
e
r
s
i
f
i
c
a
t
i
o
n

o
f
 
a
u
r
a
l
.
 
m
o
d
e
l
s
 
a
n
d
-
O
f
f
-
l
i
n
e
 
p
e
r
f
o
r
m
a
n
c
e
 
t
o
 
o
t
h
e
r
.

t
r
e
b
l
e
 
c
l
e
f
 
w
o
o
d
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Refereed Publications by L.
the Staff of the CAI Laboratory
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Congruence of Trainglet. 1971.

RADOCY, Rudolf E. Development ota Test for the Non-performance Aspects of
: . Music Education. 1971 6

SAWADA, Daiyo. Toward a Theory of Sequencing: study 3-1: Curiiculum.

Hierarchies and the Structure of Intelligence:' A Strategy of Organizing
Instructional Objectives Into Mathematical Systems Employing Basic
Piagetian Constructs. 1971

THOMPSON', Ruby L. Computer Assisted Phonic Analysis: A Validation Study. 1973
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WARD, Marjorie E, ..Examination and Application of Formative Evaluation foi4
Author Utili ation. During the Preparation of a CAI Course, The

University of Pittsburgh, 1972

YENS P. The:Interactiob Between Reward Preference and Task Difficdlty

in a Computer AssistedSetting, 1972
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The Translation Into Spanish of a Computer Assisted Instruction Course in
Mathemati - ykjn, Cce?,4 Trucblo.q.

Four College Courses Developed apd Presented, by Computer Teleprocessing -
flarold MUt3e1 Joe J,Oramer, Carl Do Moos, C. Alan Riedesel, Bruce 11,
Siegenthaler, David A. Gilman, PJarilyn N0 Suydam., Keith A. Hall, Donald W.

Johnson, Kenneth Fic, Wodtkc

The Development and Evaluation of a Pilot Computer AsSisted Occupational
Guidance Program - Joseph Po Impellitteri, Thomas Long, JOPOMO To Kapc,
Scott Kostanbaudc21.

Inservice.Mathematics- Education \La Computer-Assisted Instruction for Elementary
School Teachers in Appalachia - Keith A. Rail, C. Alan Riedesel, Cecil
Trueblood, Har,..ld E. igftel, Mare:Zyn N. Suyd2m

Introduction to AudiologY - One of Four College Courses Developed and Presented
by Computer Teleprocessing - Bruce M. Siegenthaler

Development of a Computer Assisted Course in the Identification and Diagnosis of

Handicapping Conditions in Children - Asa Berlin, Carol Cartwright, Phillip
Cartwright, Mary Dupuis

,Keith
A, Hall, Larry Leslie, Harold E Mitzel,

Charles Orlando, Gerald Robin, Dat;id Sabatinf,

Training,Early Childhood Educators: Computer Assisted Instruction Courses in
Diagnostic Teaching - Diagnostic Teaching of Preschool and Primary Children

G. Phillip Cartwright, John saldi,a, Charles Orlando, Marjorie E. Ward,

Carol A, Cartwright, Stanley Vite4o, Charles Spinazola,.Mary Dupuis

A Computer Assisted.Course in the Education of the Visually Handicapped Children

for Rural Regular Classroom Teachers - Marjoriv Ward, Ralph E. Peabody,

G. Phillip cartidvight

Use of Computer Assisted. Instruction to leach Spelling to Sixth Graders -

George N. Demsh,,..ck, Bobby R. Brcwn, C. Alan Riedesel, Marilyn N. Suydam

The Development, Implementation and Evaluation of a Pilot Program of Computer

Assisted Instkiction for Urban High Schools - Harold E. Mitzel,oKeith A.
Hall, Marilyn N. Suydam, Robert T., Igo, Thomas Kieren, Lars Co Jansson,

C. Alan Riedesel

Development and Evaluation of Computer Assisted Instru tion in Instrumental

Music '- Ned C. Deihl
.

Computer Assisted Literacy Development Program for Career-Oriented Youth and

Adults - Lester S. Golub, Keith A. Hall

The Development, and Evaluation of a Teleprocessed Computer Assisted Instruction

Course in the Recognition of Malarial Parasites - Harold E. Mitzel,
Robert V, Igo, Bobby R. BrJwn
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A'Study of ,Parvigms for the Development and Evaluation of CAI Programs -

Ralph T. ik7:mer, Harold E. 14 tzei, Paul R.

Development of-a Model for he Teaching of Beginning Shorthand Through the Use

of Computer Assisted Instruction - Karl G. Borman
0

Experimentation with Computer Assisted Instruction in Vocational Technical
Education - Harrold kritzel, Bobby .1?,, Brown, Robert V. Igo, Donald W.
erc,hneon, °Ifenntlz 1. 11,-;dtke,. Karl G. Borman, He L, K. Farr, Joeeph T.

Dad Palmer, Keith A. Hall
0

0
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VITA

Karl G Borman

EDUCATION

Lrbety 11.gh Schoot o 1960

Beihielhm, Pennsylvania

York Cortege
Nr oak 'Pennsylvania

The Pennsylvania Siate University
Un Pak, PennsWania

Map Edo. attonal Psychology

1963

1965
1971

PROFESSIONAL .EXPERIENCE

The Penns) ani8 S o Un.ter

Dodson oi Broadcasting

Compute' Atisted Ins, u.. ion Laboratory
College of Edo. awn

College or Ectr.tation

HONORS AND MEMBERSHIPS

A.A.

B A.
Ph,D,

196,5 1966 Graduate Assistant

1966 1969
1969 1971

Graduate Assistant
Research Assistant

1971 Present Assistant Professor
of Education

American Psychological Association (Member) .

Amerman Educat tonal Research Association (Membei)
Association for Educational Communrlation Technology (Member)
Association for the Development of compura.Based Instructional Systems (Member)

Phi Delta Kappa (Member)

PUBLICATIONS AND CREATIVE WORKS

Ph D Thesis "The Development and Evaluation of a Model for the Teaching of Beginning Shorthand
Through the Use of Computer Assisted Instruction." The firsylvania State University Library,
1911

Final Report "The Development of a Mode, .o; the Teaching of Beginntng Shcrthand Through the

. Use of Computer Assisted Inst uetton G-ant Number OEG 2 700019(509)



PUBLICATIONS AND CREATIVE WORKS Continued

Semi-Annual Reports: December 1968; June 1969. ." Prompting and Confirmation as Modes of
Feadback with Computer Assisted Instruction: Experiments I and II." With K.A.

Final Report: January 1970. "Expressed Student Opinion Toward Computer Assisted Instruction."

Semi-Annual Reports:
June 1967, "Relative Effectiveness of. Vairous Modes of Strniulus Presentation through

Computer Assisted Instruction." With D.W. Johnson.
June 1968, "Ekpetimental Procedure for Course Revision Based on Students' Past

Performance." With D.W. Johnson.

REFEREED PUBLICATIONS

"Using Student Attitude as an. Index for Gauging Improvements Following a Formative Evaluation.'
Co llige Student Journal, November-December 1972. With R A. Sedlak and G.P. Cartwright.

"Prompting and Confirmation as Instructional Strategies with CAL Experiment L" Journal of
Educational Research, Febtualy 1973. With K.A. Hall.
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VITA

G. Phillip Cartwright.

PERSONAL DATA

Date of Birth: March 14, 1937
Place of New Castle, Indiana
Married: Carol A. Becker Cartwright
Home Address: 157 Le-Nor Drive, State College, Pennsylvania 16801
Office Address: 201 Chambers Building, University Park, Pennsylvania 16802

EDUCATION

University of Illinois
University of Illinois
University of Pittsburgh

Graduate Fellow
U.S.0:E. 88-164 Fellowship

B.S., 1966
M.S., J962
Ph.D., 1966

PROFESSIONAL- ASSOCIATIONS

Council for Exceptional Children
American Association on Mental Deficiency
American Educational Research Association
AmeriCan Psychological Association
American Association for the Advancement of Science
Society of Sigma Xi

PRESENT RESPONSIBILITIES

Associate Professor of Special gducation--
Department of Special Education
The Pennsylvania State University
University Park, Pennsylvania 16802

Assistant Director
Computer Assisted Instruction Laboratory.

Chairman, Graduate Programs in Education of Exceptional Children

TEACHING EXPERIENCE

College of Education
The Pennsylvania State University
University Park, Pennsylvania

Psycholpgy
Education

Special Education
Educational Research

1970-Present Associate Professor of
Special Education



TEACHING EXPERIENCE Continued

College of Education
The Pennsylvania State University
University Park, Pennsylvania

1967 -70

Education Research and Development Center 1966-67

College.of Education
University of Hawaii
Honolulu, Hawaii

Evanston Township High School 1962-63
Evanston, Illinois

Edison Elementary School
Westville, Illinois

OTHER PROFESSIONAL EXPERIENCES

Assistant P,roftlisiir o
Special EdUcation

Assistant Professor of
Educational Psychology

Secondary Level Mentally
Retarded Job Placement

Coach

1961-62 Primary Level Mentally Retarded
(University of Illinois Research Project)

9/68-Present Assistant Director; Computer Assisted Instruction Laboratory, The
Pennsylvania State University.
Duties:

Actively involved in research and curriculum development in
computer assisted instruction. Supervised faculty- and graduate
students on research :in CAI and in extensive curriculum
developMent projects. Gained experiences in developing and
implementing operational CAI courses at the college level.

5/66-9/66 Research Associate, Statistician, Research Department,. Blue 'Cross of
Western Pennsylvania; Pittsburgh, Pennsylvania.
Duties:

Consultation on research design and statistical analysis; superviiion

of four full rime employees engaged .in statistical analysis,
evaluation and. modification of medical review procedures.

5/65-9/65 Research Assistant, Special Education and Rehabilitation, University of
Pittsburgh, Pittsburgh, Pennsylvania.
Duties:

StatiStical analysis; data processing.

1963-64 Assistant Project Director, Science Research Associates, 259, East Erie
Street, Chicago, Illinois 60611.
Duties:

1. Project Director, SRA Composition Laboratory Field Test:
Approximately ,1,000 junior high school students in five
states participated for a period of four months.
'Project Director, SRA Giammar Laboratory Field Test.
Approximately 200 students in three schools participated for
a period of three months..
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OTHEII. PROFESSIONAL EXPERIENCES Continued

3. Consultant:, Construction of spelling tests and tests, of
linguistic principlesi'

4. .Liaison: Research Department and Data Processing Center.

Duties included supervision of three part-time and full4time employees.
All duties involved the evaluation of,instructional materials.

1960-62 Research Assistant, Institute for Research on Exceptional Children,
University of Illinois, Urbana, Illinois. ,
Duties: -

Assisted in research withAraiiOtts groups of normal and exceptional
children; responsible for data analysis an 7 /sata processing for
three projects.

'1958-60 Research Assistant and Radar Co'ntroller, Coordinated Sciences
Laboratory (formerly Control Systems Laboratory), University of
Illinois, Urbana,
Duties: .

Computer operation, preparation of stimulus materials for
computer simulation of man-machine Systems, statistical analysis,
preparation of technical reports on air defense networks
(classified).

,2

STUDENT ADVISING

Served as major advisor or committee member of the following graduates of doctoral programs at Penn
State.

Ashbaugh, Larry
Berdine, William
Borman, Karl
Campbell,John
Countermine, Terry
Dangel, Harry
Dupuis, Mary

Presently serving as major advisor or conunittee niember of 12 doctoral students.

/4.

CONTRIBUTIONS TO THE PROFESSION

Haltom, Carl
Janssen, David

Kern, Robert
Reitz, Ronald

$edlak, Robert
Walker, James

Yens, David

Nineteen research reports have been presented at state (4 papers) or national (15 papers) meetings of
the following organizations:

American Educational Research Association
American Psychological Association
National Council on Measurement in Education



CONTRIBUTIONS TO THE PROFESSION Continued

American Association on Mental Deficiency
Council for Exceptional Children
Association for the Development of Instructional Systems
Association for Special Educational Technology

Elected by the Association for the Development of Instructional Systems (ADIS) to be chairman f
the Learning Research Section for a .two-year period. ADIS is an international organization in whi

'membership is restricted to persons actively engaged in the development of hardware and software f
computer-assisted instruction.

Invited to present research papers and to organize research symposia during the academic year
1971-72 for four of the national organizations listed above.

MAJQR CONSULTANCIES

Field Reader and Site Visitor for Bureau of Education for the Handicapped, United States Office of

Education.

CONFIDENTIAL WORK

Sinaiko, H. Wallace and Cartwright, Glen P. Careful: A Study of theEffects of Heavy Target Load on

Human and Automatic Tactical Decision Makers. Report R-115, Coordinated Science
Laboratory, UniverSity of Illinois, Urbana, Illinois, 1959.

Cartwright, G.P. Comparison of a test of linguistic principles and a dictated spelling test, Confidential

Report: Materials Evaluation Section, Science Resealch Associates, Chicago, Illinois, 1963.

Cartwright, G.P. and Tartaro, S. The effectiveness. of the SRA Grammar Laboratory in a public school

setting, Confidential Report: Materials Evaluation Section, Science Research Associates, Chichgo,

Illinois, 1963.

Cart*right, G.P. Final Report: SRA Composition Laboratory field study, CoAffclential Report:
Materials Evaluation Section, Science Research. Associates, Chicago, Illinois, 1964.

Cartwright) G.P. Medical review: procedures and recommendations. Confidential. Research

Department, Blue Crass of Western Pennsylvania, Pittsburgh, Pennsylvania, 1966.

REFEREED PUBLICATIONS

Cartwright, G.P. Techniques of analysis of written arr;age. Abstracts of Papers, Washington, 15.C.:

American Educational Research Association, 1966.

Cartwright, G.P. Use of the Peabody picture vocabulary tests with disapantaged children. Journal of

( Educational Research, 1968, 61, 285,

Cartwright, G.P. Written languagb abilities of educable mentally retarded and normal children.
American :Journal of Mental Deficiency, 196,-8 72, 499-505.
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REFEREED PUBLICATIONS . Continued

Cartwright, G.P. Dimensions of written language ,of normal and retarded children. American Journal of

Mental Deficiency, 1969, 73, 631-635.

Cartwright, G.P. Two sequences of programme instruction for mentally retarded adolescents. A
Selected Convention Papers, Washington, D.C.: Council for Exceptional Children, 1969.

Cartwright, G.P. and Cartwright, CA. Determining the, motivational systems of individual children:
Teaching Exceptional Children, 1970, 2, 143-149.

Cartwright, G.P. The relationship betweeçi sequences of instruction and mental abilities of retarded
children. American EducationalReseárch Journal, 1971, 8, 143-150. -

Cartwright, G.P. and McIntosh, D.K. Thr e approaches to grouping procedures for the education of
disadvantaged primary school children Journal of Educational Research, 1972, 65, No 9,--
425429.

Cartwright, G.P. and Cartwright, C.A. Determining the motivational systems of individual children.

\ Reprinted in Designing Instructional Strategies for Young Children, B.C. Mills and R.A. Mills

(Eds.). William C. Brown Company, Dubuque, Iowa, 1972, 221-226.

Cartwright, G.P. Written laiiguage of EMR and nonretarded children with the same mental ages.
American Journal of Mental Deficiency, 1972, 77, N. 1, 95-99.

Cartwright, G.P., Cartwright, C.A. "and Robine, G G. CA1 course in the early identification of
handicapped childien. Exceptional Children, February 1972, 38, 453-459.

Cartwright, G.P. and Cartwright, CA. An undergraduate computer-assisted instruction course in the

early identification of handicapped children. Proceedings of the 19 72 Conference On Computers

in Undergraduate Curricula, Southern Regional Education Board, Atlanta, Georgia, June 1972,

167-1,75.

Cartwright, G.P. and Cartwright, C.A. Gilding the Lilly: comments on the training based model for

special education. Exceptional Children, November 1972,

Cartwright, G.P., Cartwright, CA. and Ysseldyke, 0.J.E. Two decision models: identification and
diagnostic teaching of handicapped children. Psychology' in the Schools, x, (.0, January 1973:

Cartwright, G.P. and Cartwright, CA. A. computer-assisted instruction course in the early..
identification of handicapped children. Prepared for Council for Exceptional Children, National

Conference on' Instructional Technology, San Antonio, Texas. The Pennsylvania Statetniversity, .

CAI Laboratory P-37, December f-5, 1970,,11 pp.
0

Cartwright, G.P. and Cartwright, C.A. Testimony of Carol A. Cartwright and .Glen Phillip Cartwright

on the extension of the edutation of the handicapped act (S. 896). Presented. to the

Sub-committee on the Handicapped. The Pennsylvania State University, CAI Laboratory P.44,

March 21, 1973, 3 pp.

. Cartwright, G.P. and Cartwright, CAI A computepassisted instruction course in the early
identification of handicapped children. Journal of Teacher Education, 24,,(2), Summer 1973,

128-134.
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REFEREED PUBLICATIONS Continued

Cartwright, G.P., Sedlak, R.A., and Borman, K.G. Using student attitude as an Ilidex for gauging
improvements following a formative evaluation. College Student Journal, 6, (4), December 1972,
3-9.

Cartwright, G.P. -and Sedlak, R.A, The written 'language ability of disadvantaged black and white

fourteen year olds. The Journal of Special Education, in press.

OTHER PUBLICATIONS

. Cartwright, G.P. Training elementary teachers to identify handicapped-children in their classrooms.

ICaleidOscope, Emerging Patterns in Media, Arlington, Virginia: Council for Exceptional Children
San Antonio Conference, December 1970.

Cartwright, G.P. Issues in curriculum evaluation. Paper presented at Association for the Development
of Instructional Systems, State University of New York at Stony Brook, February 071:

Cartwright, G.P. and Mitzel, H.E. Computer assisted remedial education: early identification of
handicapped children. Final Report, CAI Laboratory Report R-44, The Pennsylvania State

University, June 1971, 157 pp.

Cartwright, G.P. and Mitzel, H.E. CARE 1 course documentation on computer tape. CAI Laboratory,

' The Pennsylvania State University. 22,000 hard copy pages, June 1971.

Cartwright, G.P., Villwock, M.A. and Cartwright, C.A. Computer assisted remedial edu4tion: early
identification of handicapped children. Syllabus; CAI Labdatory Report R-43, The Pennsylvania

State University, July 1971, 215 pp.
.

Cartwright,' G.P., Palmer, D.P. and Shea, B.S. Computer assisted remedial education: early
identification of andicappedochildren. Course Planning Manual, CAI Laboratory Report R-42,
The Pennsylvania tate University, July 1971, 71 pp.

Cartwright, G.P. and Cartwright, C.A. (Eds.). Overview of early identification of handicapped children.
Educational information processing model. Interrelationship of handicaps. Mental retardation. In

Early Identification of Handicapped Children, CAI Laboratory Report R-36, The Pennsylvania

State University, 1972;420 pp.

Cartwright, G.P. and Ward, M.E. Some, contemporary models for curriculum evaluation. Paper
presented at Association for the Development of Instructional Systems, Quebec City, August

1972. 9

Cartwright, G.P., Hall,. K.A., Cartwright, CA., Mitzel, H.E. and Wacher, S.P. Sample computer
assisted instruction student interactions. University Park, Pa.: The Pennsylvania State University,

CAI Laboratory R-53, December 1972, 59 pp.

Cartwright, G.P. and Cartwright, C.A. Computer, assisted remedial education: Diagnostic teaching of

preschool children. Handbook for CARE 2, Univelsity Park, Pa.: The Pennsylvania State
University, CAI, Laboratory R-54, 1973, 135 pp. '



CONTRACTS AND GRANTS RECEIVED

De'velopment of a Computer Assisted Instruction Course in the: Identification and. DiagnoSis of
Handicapping Conditions in Children, Giant No 0EG-0-9-482129-4394 (032), G. Phillip Cartwright
and 'Harold E. Mitzel. The final product of this project Was a three-credit college-level

computer-assisted instruction course (CARE 1). The Self contained CAI cburse was compared:with the
traditional lecture discussion method of live instruction. ($220,375)

Mobile Inservice Special, Education Instruction for Educators in Sparply.Pdpulated Areas, Giant No:,
0EG-0.70-1861 (725), with Harold E. Mitzel and Keith A, Hall: The purpose of thisithree-year project
is to take the computer-assisted instruction course (developed, by the project listed directly above) to

rural areas by means of a mobile CAI Laboratory, thus making the 'course available:to large number

educators. ($737,000)

Development of a Computer-Assisted Instruction Course in Teaching Visually Handicapped Children
(CARE 4). Subcontracibd from Uniiersity of Pittsburgh, Prime Contract to Professor Ralph Peabody,

University of Pittsburgh, from USOE/BEH/DTP. ($29,268)

Training Early Childhood Educators: DeveloPment of Two CAI Courses in Diagnostic Teaching of
Preschool and Primary Handicapped Children. (Contract No 0EG-0-72-0653[607]). With Carol A.
Cartwright. ($379,359)

a
Center, for EducationalDiagnosis and-Remediation. An application for a grant for the construction of
a University-Affiliated Facility for the Mentally Retarded, 250 pages. Submitted under the provisions
of Title I, Part B, Public Law 88.164; to S'Ocral and 'Rehabilitation Services, HEW. The Pennyslvania
Operal State Authority constructed the building according to the plan submitted. This was a product

of a number ofTenn State staff members. ($1,865,000),
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,VITA

Keith A. Hail
Associate Professor of Education

Diiector, Computer Assisted Instruction Laboratory
; . The Pennsylvania State University

University Park, Pennsylvania 16802

EDUCATION

LogansportHigh School
bagansport, Indiana

Indiana State University
Terre Haiite, Indiana

Indiana State University
Terre Haute, Indiana

Indiana University
Bloomington, Indiana

PROFESSIONAL EXPERIENCE

The Pennsylvania State University
University Park, Pa, 16802

Stanford University
Stanford, California

.

The Pennsylvania State University
University Park, Pa. 16802

The Pennsylvania State University
'University Park; Pa. 15802

Indiana University
BloonungtOn, Indiana

Indiana State University
,Terre Haute, Indiana

Diploma, 1951-$5

B.S., Art Education
1955-58

M.A., Instructional Technology
1958.59

Ed D.,Instxuctional Technology
Educational Technology

1960-63

1970-Present Associate Professor of Education and
Director, Coimputgt Assisted Instruction Laboratory

July/1972-December 1972 °

1967-1970
Director,

.19634967

1962-63

1958.1962

,a(
A

Visiting Scholar

Assistant Professor of Education and
Computer Assisted Instruction Laboratory

.

Assistant Professor of Education

Teacing Assistant

Instructor and,Supervisor of
Audio Visiial Production
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PROFESSIONAL ASSOCIATIONS

. American Educational Research Associ, ttOn
National SoCiety, for the Study of Educ tion
Phi Delta Kappa,,

:

American Educational \Research Associa ion Special Interest Group of CAL
American Psychological Association (pas mem er) .. .

.

Association for Educational -Communi ation Technology (President Elect, Research and. Theory
DiviSion, 1973.74)

Association for the Development of Insti ctio 1 Systems (President, a 968-70)
Kappa Pi National Art Honorary Fraternit

PUBLICATIONS

"The' Development, Implementation an Evaluatron of A Pilot Program of Computer ASsked
Instruction Courses tti GeneialtMathe atics and Algebra for Urban. Schools." Witllarold
E. MitzeNouinat oflEchfcatignal Tech ology SyStems, 1974, (In Press) '

"Curricular and Computer Systems Com aatability of CAI Programs for. Multi-University Use
Proceedings of the Fall 1973 Coilfgrence of the Interuniversity Communications Council'
(EDUC OM)

'The Computer in Special Education?' For Review of Special Education, Voh II. With G P;
Cartwright 1973 (In Press). '

"CARE. .Proceedings of: the Third International Congress for the Scientific Stii4 of Mental_
Deficiency, The Hague, The Netherlands, SePtember 1973 (In Press). '

"Inservice Mathematics Education for Elementary School Teachers via Computer ksisted
Instinction." Educational Technology (In Press)

"ComputeiAsSrsted Renewal Education.7 With G.P. Cartwright and'H,E, Mitzel. ;Phi Delta
1973 (In Press),

"Promptindand Confirmation as Modes of Feedback with Computes Assisted Insfiiictipii: Experiment
II " With K.G. &radii. (Journal of Educatwnat Research, Subniitted.) /

"Sample. Computer Assisted Instruction Student Interactions." With G4 T Cartwright, C.A. Cartwright,
H.E. Mitzel, and,S.P. Weicher. Univeriity Park, Pennsylvania, The Pennsylvania State University,
CAI Laboraiory. :Repori R 53, 1973. , .

.

"Proriipting and Confirmation as Instructional StrategieS with CAI. Experiment I?"../Oritnal of
Educational Research, 66:6, February, 1973, pp. 279-285. With Karl G.. Borman.

.1 . ..,,

"CARE: Computer Assisted Renewal 'Education An Opportunity-in Pennsylvania " Audiovisu
Instruction, 18.1, January 1973 pp. 35-39 With H E. Mitzel. '

"Continuing Education Through Mgbile. Computer-Assisted ;Instruction. "` The New ,Campus; /54
A

Spring 1972, 'pp. 36,38 Y'',
/
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PUBLICATIONS Continved

Review Of R C , and W.ison. 11.A. (eds ). 'Computer Assisted Instruction: A Book of
Readings.' New Yok.. kademii. Press', 1969, 363 pp. In Audio Visual Communications Review

20'l, 1972, PP 93'97.

Review of Margolin: J B. and MiSch, M.R. Computers in the Classroom." New York: Spartan Presi,
-1970,.382 pp. In Audio ,Visual Communicatioq Review, 20:1, 1972, pp 93-97:.

-

Review of Meredith, J C. "The' CAI Author/Instructor." Englewood Cliffs, Educational Technology
Publication,,1971,127 pp. In Audio Visual Communications Review, 201, 1972, pp. 93-97.

"Computer.Ass;sted Instruction. Problems and Performance." Phi. Delta Kappan, Rine 1971, pp.
628-631.

"ReSearch Papers 197, I." Audio Visual InstructiOn, 16.6, June/Jtily 1971, pp. 4244.

'`Computer Assisted Instruction: stous in Pennsylvania." Joly 1970. Monograph prepared foi the
PennSylvania Depaitinent of Educ-atiOn

"Gradient- and Full Response Feedback in CoMputer-Assisted Instruction." The Journal of
'Educational Research, 61.5, January 1968, pp. 195499

MANUSCRIPTS-IN PI OGRESS

"Review of Computer-Assisted Instrtiction Evaluative Stu,dies."' With H.E. Mitzel

"Educational Technology, Annual Review. Improving Instruction with Adaptive Interactive Systems."

For ERIC at Stanford.) r,

INVITED ADDRESSES

"Cut mural and Computer System Comioarability. of CAI Programs foi Multi-University Use

Semi-Annual Meeting el the Interuniversity Communication Council (EDUCOM),
Educational Testing Service, Princeton, New Jersey, Fall 1973.

"Inservice Teacher EdUcation through Mobile CAI

Third Intemational Conference of the International Association for the Scientific Study of
Mental Deficiency, The gigue, The Net erlands September' 1973

Conference on Educational ,Techno4igy, Indiana .University, Bloomington, Indiana, July

1973 i

..

i '
i

National Aisociation of State Directors of Special. Education, Phoenix, Arizona, JurN973..

Leadership Training Institute sponsoed by Bureau of Edu Own for the Handicapped.

US 0 , Albliquerque, New Mexico, June 1973. and Chicago, Illinois, January 1973

A



INVITED ADDRESSES Continued

Faculty of Educanon, Un. sity of Alberta, Edmonton, Alberta, Canada, Match 1973.
°

Association for the Development of Instructional Systems, Suthmer Confeience, Columbus,

Ohio, August 1971.

American Association of School Administrators, Annual Convention, Atlantic City, New

Jersey, February 1971.

-"The Penn State Pcilicy of the Distribution and Use of CAI. Curriculum Materials."

Association for the Developthent of Instructional Sygems, _Winter Conference, San
Irancisco, California, January 1973:

o

, . . 9, .
.

- . .
"Summary of Penn State Programs and Activities in CAI "

I Division of Educational Research SerVices,, University of Alberfa, Edmonton, Alberta,

Canada, March 1973. '

c2

mputer Uses in Special Education. /
.

,American Association of Mentalpeficiency Annual Meeting., Attaitta Georgia, May 1973.

"Summary of Research and Implementation of ComPuter Assisted Instruction."

Association of Educational Communication bf TeChnology Annual
Philadelphia, Pennsylvania, March 1971. With HI Mitzel

+4 I

"Computer-Assisted Ingruction: State of the Ad."

Convention,

American Association of School Administrators Annual Convention, Atlantic City, New

Jersey, February 197Q.

'1/-

puterAssisted Instruction Applications in Inclustfial Arts."

"Realities of Computer-Assisted Instruction.'

SyMposium, Lock Haven State College, Lock Haven, Pennsylvania,

,Pennsylvania Indus nal Arts Convention, Camp Hill, Pennsylvania, January,1970



RESEARCH PROJECTS IN PROGRESS

March 16, 1970
March 15, 1974

January 1,1972 ---
Octobei 31, '/973

January 1, 1972
January 1, 1974

"Mobile Inservice Special Education Instruction for
k Educators in Sparsely Populated Areas."

With H E Mitzel and G.P. Cartwright
°

"A Computer-Assisted Literacy Development Program for
Careei Oriented Youths and Adults."

With L. S. Golub

"Training, Early ChildhoOd.Educators:
Computer-Assisted Instikiction Course in Diagnostic 'eiaching

With G.P. Cartwright, C.A. Cartwright and R.M. Smith

RESEAR41 PROJECTS COMPLE D

"Commonwealth Computer-Assisted Instruction ConsOrtium." Interim Reports, *July 15, 1968, June
15, 1969, August 31, 1969, November 15, 1969,..Febtualy 28, 1970, and' Apri115, 1970, Final
Report:. July 1971.

"Experimenthtion with Computer - Assisted Instruction in Technical Education." Edited contributions
froth' staff members. Semi-Annual Progress Reports: December 31, 1967, June 30, 1968,
December 31, 1968, and June AO, 1969.. .

/

"Prompting and ConfirMation as Modes of Feedback with Computer-Assisted Instruction: gxperime
I. With K.G. Borman. .Semi4ruitial Report: Deseenber 1968.

"Prompting and Confirmation as Modes of Feedback with Computer-Assisted Instructiori: Experiment
II." With K.G. Borman. Semi - Annual Report: June 1969.

4

4

"Inservice Mathematics Education for Elementary. School Teachers via Computer-Assisted Instruction.
, .Appalachia." Interim Reports: June 1969, August 1969; 'Septembel 1969. Final .Report:

January 1970

"The Development and Presentation of Four College Courses by Computer Teleprocessing." (0.E.
'446-010) Major responsibility for compiling and writing final report. Final Report: June 1967.

"An Investigation' of Programming Principles as Applied to the Production and, Utilization f
Filmstrips and Filmstrip-Type Materials- ifi Natural Science. With D.W. Johnson and A.W.
VanderMeer. Final Report: August 1964.

CAI DEMONSTRATIONS AND DISSEMINATION

,

(The Mobile CAI Laboratory and curriculum wet demonstrated for Tel-fibers, invited guests and other
' 0

interested persons.)

Indiana University . f
Bloomington; Indiana, Aptil 4-5, 1973



CAI DEMONSTRATIONS AND DISSEMINATION Continued

American Association for Mental Deficiency
Atlanta, Georgia, May 28 - June '1, 1973

International Transportation Exposition
Washington, D.C., May 21 - June 5, 1972

U.S Office'of Education
Washington, D.C., December 6-22, 1971

Education Congress
HarrisburgPennsylvania, September 21-24, 1971

Council for Exceptional Children International Conference
Miami, Florida, April 15-28, 1971

OTHER ACTIVITIES.

Association for Educational Comfnunications and Technology

a

Member of Research Commission, 1963-present
Chairman, National Program Committee for Research Paper Sessions, Annual Conventions,

1971, 1972, 1973
President Elect, Rdsearch and Theory Division 1973-74
National Program Chairman, 'Research and Theory Division, Annual Convtntion, 1974

Association for the Development of Instructional Systems

President 1968-1970
Wrote draft of 'constitution, developed agenda for five national meetings of e Association.

Membership greW from 15 membeys Swirl the United States to°175,,rn bers frdm the
United States Italy, France, Germany, Gfeat Iritain, and the, Netherlands.

.

College of Education.Researcl-i Committee, 197172, 1973-7

\
GRADUATE ST NT. ADVISING.

Anthony Lazarro, Ph.D. Candidate, Science Educatio

,

Thomas. Rhoades;Ph.b. Candidate, Science Education
Terry Countermine, Ed.D., COmputer Science, June' 1973, 'Ile Development and valuation of a

Teaching and Coursewriting Computer Language (TACL)"
Ruby. Thompson, Ph.D., Secondary Education, March 1973, "Computer Assisted Phonic Analysis: A

Validation Study"



VITA

Harold E. Mitzel
Professor of Psychology and Educational Psychology,

The Pennsylvania State University
University Park, Pennsylvania 16802

EDUCATION

University of Wichita
Wichita, Kansas

0

Univers0 of Minnesota
Minneap011i, Minnesota

University Of Minnesota
Minneapolis, Minnesota

Major: Educational Psychology
Minor: Psychology

EXPERIENCE

City University of New York
Office of Research and Evaluation
Division' of Teacher Education

Cornenniversity
Scllool of Education

The Pennsylvania State University
College of Education,,

1952-4955
1955:1958
19584961
1961 -1962

Summer, 1962

'1* '
1962-1971
r 1962

fl

B.A., 1943
Magna cum Laude

M.A., 1950

Ph.D., 1952

a.

Aesistat Professor of Education
Acting Director

Associate.Proressor and Director
Prcifessor and Director

Lectuter
,
in Measurement

and Statistics

CENIDE Ministry of
Education and Science
Madrid, Spain UNESCO Mission-

HONORS AND MEMBERSHIPS

1971-Present

June 1973

American Psychological Association (Fellow)
American Association for the Advancement of Science'
American Educational Research Association

Member, gditorial Board, Handbook,of Research on eaching, 1960 -1962;

Chairman, ConAittee on Conditions of Researc Su port, 1964-1966;
Secretary, Special Interest Group on Computer Aids to Instruction, 1968-1970;

Assistant Dean for Research
ProfeAsor of Piychology

and Educational Psychology

Associate Dean for,li-esAarch"t

Lecluier o Computer, . .
Assisted struction

90



HONORS AND MEMBERSHIPS Continued

Member, Taskforce on Research Training, 1970-1972;
Co-Chairmanz Division C Program Committee, 1973

Pennsylvania Educational Research Association
Member, Executive Committee, 1967-Present;
Vice President, 1970;
President, 1971-1972

Society for Applied Learning Technology Charter Member, 1973
Phi Delta Kappa
NalionalTouncil on Measurement in Education
National Society for the Study of Education
American Association for Higher Education
Society of Sipna Xi
Educational Research Association of New York State

Director, 1962-1964
Northeast Educational Research Association

Director, 1968-Present
Certified Psychologist, New York State, 1958-Present
Visiting Scientist APA-I9SF Program, 1963
/Eminent Lecturer "Award in Educational Research, American Society for Engineering Education, 1969'

SPECIAL PROJECTSAND PROFESSIONAL EXPERIENCES

cr

o

CO-Director, Teacher Education Closed Circuit Television Project, Hunter College, 1959-1963
Editorial Board, Journal of Educational Research, 1960-Present.
Cbiiiultant on Research Innovation, State University College at Fredonia, New York,' 1961-1963,

1969-Present
Member of Committee of Eleven, research, advisory group to New York State Education Department,

1961-1963
Associate Editor, American Educational Rdearch Journal, 19631973
Co,ztincipal Investigator, U.S. OffiCe of Education, Project No 0E-4-16-001, "A Study of the New

Media and the Role of the Campus School it American Education," 19644245
Principal Investigator, U.S. Office of Education, ProjeCt No OE-4-16-010, "Th e Development and

Presentation of Four Different College Courses ,by Computer TeleproCessing,"1964-1966
Co-Principal Investigator, U.S. Office of Education, Project No. 0E-5-85-074, "Experimentation with

Computer Assisted Instruction in Technical Education," 1965 -1969
Vice" iresitlent, Board of Directors, Appalachia Educational Laboratory, 1965-1969; President,

199-1970 1

Editorial Consultant, Reading Research uarterly, 1968-Present; Appalachian Review, 1967-1968

Principal Investigator, ONR, Project No, N00014-67-A-0385-0003, "The Development and Evaluation

of a- Teleprocessed Computer- Assisted Instruction Course in the Recognition of Malaria
Parasites," 1967-1968

ERIC Clearinghonse oh Teacher Education
Member, AdvisorY and Policy Council, 1968-Present
Chairman, 1970-1971

Menter of Board of Scientific Advisors, Harper and Row, Publishers, 1968 -1970

Member, Commonwealth of Pennsylvania, CAI gonsortitim, 1968-1972
Editorial Board, Journal of EduCational Measurement, 1969-Present

0

91
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SPECIAL PROJECTS AND PROFESSIONAL EXPERIENCES Continued

Co-Principal Investigator, U.S. Office/ of Education, Project No. OEG-0-9-482129-4394 (032),

"Development of a Computer-Assisted Course in. the Identification and Diagnosis of
Handicapping conditions in Children," 1969-1970

Co-Principal Investigator, NSj, Project No GJ-102, "A Study of Paradigms for the Development and
Evaluation of CAI ProgAms," 1969-1971

Chairman, Advisofy Panel, Teacher Education Research Center, State University College at Fredonia,
New York, 1970-1972

Principal Investigator, U.S. Office of Education, EPDA, Project No. 2062, OEG-0-70-1861 (725),
"Mobile Inservice Special Education Instruction for Educators in Sparsely Populated Areas,"

1970-Present
ERIC Clearinghouse on Tests and Measurements, Princeton, New Jersey

Member, Advisory Committee, 1971-1973 .

Fax West Laboratory for Educational Research and Development, Berkeley, California
Member, Advisory Committee on Teacher Education Program Activities, 1971-1972

National Center for Educational Research and Development, U.S. Office of Education
Member Advisory Committee on Laboratories and Centers, 1971-1972

Consultant, Commissioner's Planning Unit, V.S. Office of Education, Washingtdn, D.C., 1971-1972

Principal Investigator, U.S. Office of Education, Project 'No. 1-7059, "Planning Support for National

Institute of Education," 19714973 n

Consulting Editor, Journal of Applied Behavior Analysis, 1972-Present
Consulting Editor, Audio-Visual Communications Review, 1972-Present

PUBLICATIONS AND CREATIVE WORKS

Ph.D. 'Thesis: Interest' Factors Predictive of Teachers' Rapport with Pupils, University Of Minnesota

Library, 1952..
"Assessing Social- Emotional Climate in the Classroom by Withall's Technique," (With W. Rabinowitz).

PsychologicalMonographs General and Applied, 67, 18 (Whole No. 368), 1953.
"A Methodological Study of Reciprocal AVerages Technique Applied to an Attitude Scale," (With C.

J. Hoyt). Journal of Counseling Psychology, 1, 1954, 256-259.
"Activities of an Office of Research in (Teacher Education,", (With J. S. Orleans and E. Wandt). Jounufi

of Teacher Education, 5, 1954, 324-328.
"Minnesota Ph.D.'s Evaluate Their Training," (With R. J. Keller). Chapter inA,University Looks at Its

Program, R. Eckert (Ed.), Minneapolis, Minnesota: University of Minnesota Press, 1954.
"The Effects of Response Sets on the Validity of the Minnesota Teacher Attitude Inventory."

Educational and Psychological Measuremeht, 16, Winter 1956, 501-515.
"Analysis of Variance Models and Their Use in "a Three-Way Design Without Replication," (With D. M.

Medley and A. N. Doi). Journal of Experimental Education, Mdrch 1956, 221-229.

"Pupil Growth in ReadingAn Iriclex of Effective Teaching," (With D. M. Medley). Journal of
Educational Psychology, -48, April 1957, 227-239. -

"Observing,and Recording Group Behavior," (With M. Taylor). Review of EducationalResearch, 27,

December 1.957, 476.486.
"A Technique for Measuring Classroom Behavior," (With D. M. Medley). Journal. of Educational

PsyChology, 49, 2, April 1958, 86-92.
"Application of Analysis of Variance to the Estimation of the Reliabiljy of Observations of Teachers'

Classroom Behavior," (With D. M. Medley). Journal of Experingnial Education, 27, September

1958, 23-35.
"The Development of Pupil- Growth Criteria in Studies of Teacher Effectiveness," (With C. F. Gross).

Educational Research Bulletin, October 1958, 186-187; November 1958, 205-215.

(.



PUBLICATIONS AND CREATIVE WORKS - Continued

"Co rt nts on the Cone 11 Expetiinental P*ogram for the Preparation of Elementary TeaChers."
Journal of Teacher Education, 9, 4, December 1958, 3 3-386.

"Longitudinal Studies of a Group of Teacher Education raduates," (With D. M. Medley and W.
Rabinowitz). Journal of Teacher Education; 10, 1, March 959, 117-119.

"Criteria of Teacher Effectiveness." Encyclopedia of Edu'ca'tional Research, Third Edition, C. W.
Harris (Ed.), Newyork: Macmillan, 1960, 1481 -1486.

"Obtaining Percentile Ranks to Interval Mid-points With the IBM Accounting Machine," (With
Dubnick). Educational and Psychological Measurement, :20, 1960, 185-191.

"The Relative Scholastic Ability of Prospective Teachers," (With L. Dubnick). Journal 'of Teacher
Education, 12, 1961, 73 80.

`'Some Observations on the Selection of Siudents fat' Teacher Education Progriams," (With W.
RabinoWtiz). Journal of Teacher Education, .12, 1961, 157-164.

"A Tentative Framework for the Study of Effective Teacher Behavior," (With D. M. Medley). Journal.
of Experimental Education, 30, 4, June 1962, 317-320.

0,

"Programming in Education and Teacher Prepatation," (With W. Rabinowitz). Teacher's College
Record, 64, November 1962, 128-138.

The Use of Television' for Improving Teacher Training and for Improving Student Teaching
Performance. phase", Improvement of Student Teaching, (With H. Schueler and M. J. Gold).
Title VII, NDEA, Project No. 73035, Hunter College, November 1962.

Mathematics Individual Learning Experiment, (With G. Crosby and H. Fremont). Title VII,'NDEA,
Project No. 391, U:S. Ciffice of Education. Queens College, New YOrk, December 1962.

."Measuring Classroom Behavior by Systematic Obsetvation," (With D. M, Medley). Chapter 6 in
handbook of Research on Teaching, Nathaniel gage (Ed.), 'Chicago: Rand McNally, 1963,
247-328.

"The Place of Systematic Observation in Classroorri Research." Research Design and the-Teaching of
English.; Proceedings of San Francisto Conference, National Council of Teachers of English,
yovember 1963, 93-109.

"Recent ;Research Holds Promise That We CancMeasure Good Teaching Objectively." NEA Journal,
January 1964, 35-36. .

"Instructional Improvement Through Research." Instructional Improvement rough Research,
L9634964. Proceedings of NeW York State Convocation on Educational Resear h, Albany, New

York, 1965, 3.11. .

"Tjhe Relative Importance of Teacher Misassignment as a Problem for Education," With W. Dick).
Journal of Teacher Education, Match 1965, 54.60,

° Campus School to a Research' and Dissemination &enter. P. W. -Bixby and H. E. Mitzel, Eds., The
P'ennsylyania,State University, June 1965 .

"New Model's for Implementing Technology in. Education," (With W. A, Bost). Planning for Effective

_
Utilization of Technology in Educazidm E. L. Morphet and D. L. Jesser (Eds.), Designing
Education for the Future: An Eig,ht-State project. Denver, C6lorado, August 1968, 182-192.

Conference j$umrnary, Computer-Assisted Instruction and the Teacbing of Mathematics. R. Reimer
(Ed.), NCTM, Washington, D.C., 1969, 1457151;

"The Impendirig Instruction Revolution?' Engineering Education, .60, 7, March 1970, 749-754.
Reprinted in Phi Delta Kappan, April 1970, 434 439.

"The CAI on Wheels." Educational Television, December 1970, 6.
"ThComputer and Adaptive Education." American Education, VI, 10, December 19700;23-26.
"The.Potential Contribution of Computers to Irfstiuction Reform " Alternative Futures in American

Education. Appendix 3 to Hearings on HR3606 (National Institute of Education)Committee on
Education and Labo,r, House of Represenfatives, January 1972. .

"CARE: Cornputer-ASsisted Renewal EducationAn Opportunity in Pennsylvan4." Audiovisual.
Instruction, (With K. A. Hall), January 1973, 35.39:



PUBLICATIONS AND CREATIVE WORKS -- Continued

"Mobile Computer Assisted Instruction for lnservice Teacher Education," in S. Winkler, (Ed.)
--Applications of Learning Technology: Progress and Problems. National Security Industrial

Association, Washington D.C., 1973.

BOOK REVIEWS

"A Reaction to Holmes' Basic Assumptions Underlying the Substrata-Factor Theory," (With J. N.
Sparks). Reading Aesearch Quarterly, 1, 3, Spring 1966, 137-145.

. "Review of Lewis, Gertruk, 'The Evaluation oeaching,' and Amidon, E. and E. Hunter, Improving
Teaching: The Analysis of Classroom Interaction.' " Journal offfeacher. Education, 18, Winter
1967, 503-505. ,

"Computer: Like Drugs and Atomic Power. ". Rexiew of Bushnell, D. D. and D. W. Allen, The
Computer in American EducationlPhi Delta KapPan, XLIX, 8, April 1968, 464. 0

Revised: July 1973
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EDUCATION

VITA

Marjorie Ellen Ward
Assistant Professor of SpeciaEducation

The Pennsylvania State University
University Park, Pennsylvania 16802

. -

Wilkinsburg High School 1957
Pittsburgh, Pa. 15221

The College of Wooster
Wooster, Ohio

University of Pittsburgh
Pittsburgh,Pa. 15213

University of Pittsburgh
Pittsburgh, Pa. r5213

University of Hawaii
Honolulu, HaWaii

University of Alaska
Colrege, Alaska

B.A.-1961

M.Ed.-1965

Ph.D.-1972

1963

Sorbonne (Temple University . 1966
Paris, France

CURRENT POSITION

Assistant Professor, Department of Special Education, The Pennsylvania State University.
O

Major: English
Minor: Speech, S condary Education

Major: Special Edudation
and Rehabilitation

(Visually Handicapped)

Major: Special Education
Minor: Educational Communications -

- and Technology

Summet Session

Surraer Session

Suminer Session

Responsibility: Coordinatioh of CARE course development activities in Computer Assisted Instruction
Laboratory; Monitor of EEC 400; 401, 460 (CAI courses) .

TEACHING EXPERIENCE

Wilkinsburg Jr. High School
Pittsburgh, Pa. 15221

Allegheny County Schools
Pittsburgh, Pa. 1522?'

1961-1963

1963-1967

(

Teacher of 8th dade English

Itinerant Teacher of Visually
Handicapped Children (K-12)



4

TEACHING EXPERIENCE Continued

Dauphin County Schools
Harrisburg, Pa. 17110

Illinois State University
Normal, IllMois

The Pennsylvania State University
University Park, Pa. 16802

NON - TEACHING EXPERIENCE

1970

Initiated County Itinerant Program for.
Visually Haildicapped Children (K-12)

Intern/Instructor in
DepartirincofSpecial Education and

iiperitisor of Student Teacheri

Assistant Professor
Department of Special Education:.

1972

en

Consultant to Dauphin CountY SchoolS (1968) duringityparation of proposal to establish the Central
Pennsylvania Special EduCation Resource Cent traveled to the Illinois State Instructional';
Materials Center for Visually Handicapped, the MC at tMichigan State University, and the
American Printing House for the Blind to gather information; assisted in writing the proposaL,

Intern at the Illinois. State Instructional Materials Center for Visually Handicapped during June 1970.

Research ,Assistant and course author for/ a special project funded to develop. a course entitled
"Education of Visually Handicapped Children" for regular classroom teachers in rural areas
(performed pursuant to a grant under Title VI of the Education of the Handicapped Act, PL
91-230, Special Project Grant OEG-0 71=1604, at the University ofPittsburgh in the Department-7,
of Special Education and Rehabilitation in cooperation with the Computer Assisted Instruction,
Laboratory at The Pennsylvania State University, June 1971 August 1972.

PERMANENT CERTIFICATION IN PENNSYLVANIA

.Seconrry Education.
nglish

Speech

Special Education
Sight Conservation Classes
Visually Handiappe

Instructional Media Specialist
II

DISSERTATION TOPIg

Exami ation and Application of Pormative Evaluation for Author UtiVation Durin
o a C. Course.



PROFESSIONAL ORGANIZATIONS AND ACTIVIVES
. ,

jAmerican Association for Educators of Visually Handicapped
Member
Speaker . . iei 'al riferent,e in 1968
Registration Cha ¶man for 1967 Regional Conference
Member of Certific n Committee (1969-72)

Councilfor Exceptional Children
Member

CECbivision for Visually Handicapped: Partially Seeing and Blind
Member
Director
Chairman of Membership Committee (1970-73)
Treasurer (1973 -)

Pennsylvania Division for Visually Handicapped
Member of Inservice Planning Committee

Association for. Development of Instructional Systems
Member

Association for Special Education Technology
Meinber

Phi Lambda Theta

`HONORS

O

Received an Honor-Grant for four years at The College of Wooster..
Received-National Society for the Prevention .of Blindness Grant for summer study at the University

of Pittsburgh in 1962
Received- National Society for the Prevention of,Blindness Scholarship 'for an Advanced Institute at

the University of Pittsburgh in 1964
Received Frick Scholarship Tor summer study and travel in 1963 4

Received Fellowships under PL, 85-926 and PL 91 -230 for Post-Master's4tudy at the University- of
-Pittsburgh during 1969-72

Named an Outstanding Young Woman of America in 1971

FOREIGN TRAVEL

Summer 1966
Norway, Denmark, Sweden, England, France, Iceland. Attended the Sorbonne for four weeks of
French language study through Temple University

Summer 1967
Society Islands, New Zealand, Australia, Fiji, American Samoa, Hawaii, Earned University of
HaWaii credits for course entitled "Literature of the Pacific" given during a six week study/cruise.
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PUBLICATIONS

Ward, Marjorie E a Cartwright, G. P. Some Contemporary Models for Curriculum Evaluation Paper
presented .at .Ass iation.for. the Development of Instructional Systems, Quebec City, August I
1972. . .

1

. ,

Ward, Marjorie E. anj Pelbody, Ralph L. CARE 4 Handbook: Education of;Visually Handicapped
Childret CAL LI) Report, The Pennsylvania State University, 1973.

Ward,rjone E. and Peabody, Ralph L CARE 4 course documentation on computer tape. Computer
Assisted Instruction Laboratory, The Pennsylvania State University, 1972.

, .

Ward, Marjorie E., CartWright, O. P., and Cartwright, C. A. Computer Assisted Remedial* Education:
Diagnostic Teaching of Preschool and Primary Children. University Park, Pa.: The pennsyIvania
State University, Report/54, 531 pages. a
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